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THE AMERICAN SCHOLARSHIPS AT OXFORD 

Probably no will made public in years has attracted 
so much attention as that of the late Cecil Rhodes. 
it is characteristic of the man that its provisions 
should be on such a vast scale as to affect the inte: 
ests of three continents. The feature of the will which 
is of the greatest interest to Americans is the mag 
nificent provision for the establishment of scholarships 
in Oxford University for American students This 
desire to bring the three great branches of the Anglo- 
Saxon race into closer unity and understanding appeals 
to our imagination and fills us with astonishment, 
even in a country where we are accustomed to having 
enterprises established on a gigantic basis. We be 
lieve that this is almost the first time in the history 
of the race that an individual, by means of his will, 
undertakes by a single provision of that will to bring 
about 80 many praiseworthy and far-reaching results 
The objects he strives for are apparently: First, the 
binding together of three great peoples in a bond 
of common brotherhood; second, the establishing and 
inspiring of high educational standards; and, third, 
the establishing, as far as possible, of an ideal stand 
ard of manhood 

We believe, also, that this is the first time that 
a scholarship or fellowship has ever been offered in 
any university in which the standard of attainment 
was not based upon scholarship alone. In the present 
instance, however, the incumbent must possess other 
great qualities besides that of learning. He must be 
recognized a8 a man among men In selecting the 
incumbent his character is to be taken into considera 
tion; his manliness and love of athletic sports; and 
even the qualities of kindliness and unselfishness are 
to be taken into consideration 

The questions of how the incumbent is to be selected, 
and how these qualities are to be determined upon 
are only vaguely set forth in the provisions of the will. 
The terms of the will state that two candidates shall 
be admitted from each State and Territory and that 
the amount of the scholarship shall be $1,500. It is 
interesting to quote Cecil Rhodes’ own words in con- 
nection with this matter 

“My desire being that the students so elected to 
those scholarships ghall not be merely bookworms, 
I direct that in their election regard shall be paid to 
their literary and scholastic attainments and fondness 
for and success in manly outdoor sports, such as 
erlcket and football, and their qualities of manhood, 
truth, courage, devotion to duty, sympathy for and 
protection of the weak, kindliness, unselfishness and 
fellowship exhibited during their school days, moral 
force, character and instinct to lead and to take inter- 
est in their schoolmates, for these latter attributes will 
be likely in after life to guide them to esteem and 
perform public duties as the highest aim. 

“As suggestions for the guidance of those having 
the selection of the scholarships my ideal of a qualified 
student would combine these four qualifications in the 
proportions of three-tenths for the first, literary; two- 
tenths for the second, fondness for sport; three-tenths 
for the third, the qualities of manhood, and two-tenths 
for the fourth, exhibition of moral force. According 
to my ideas, if the maximum number of marks were 
200 they would be apportioned, sixty each for the 
first and third, and forty for the second and fourth 
qualifications. The marks for the several qualifica- 
tions should be awarded independently, for the first, 
by examination; for the second and third, on ballot 
of their fellow students, and for the fourth on the 
report of the headmaster of the candidate's school. 
The awards should be sent for the consideration of 
the trustees or some person appointed to ascertain 
by averaging the marks in blocks of twenty the best 
ideal of a qualified student.” . 

It must be admitted that as we think over these 
provisions of the will and the rather nebulous manner 
in which these provisions are set forth, the plan seems 
almost Quixotic. It seems as if the testator hardly 
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realized the difficulty of trying to determine how 
in each State or Territory it would be possible to 
find the most available representatives to receive the 
scholarship From what schools or colleges is the 
incumbent to be selected. In an empire like Germany 
this problem is not nearly so difficult of solution. it 
would be a comparatively simple matter, perhaps, for 
the Kaiser to elect that the applicant should be se- 
lected, in the manner provided by the testator, from 
certain institutions, Of course, such a method of 
selection is not possible in the United States. It is 
probable that large discretionary powers have been 
vested in the executors of the will. If they are familiar 
with the conditiéns of our institutions of learning 
in this country, it is probable that some method of 
alloting the scholarships can be determined upon. 
Perhaps it would be possible to appoint a joint inter- 
national committee which could delegate to certain 
schools or colleges, according to their geographical 
situation and their literary standing, the privilege 
of offering, perbaps, to their first year men an oppor- 
tunity to present themselves as candidates. It will 
be very interesting to follow the fate of these pro- 
visions. The problem as presented is entirely novel, 
and in order that the object of the testator may not 
utterly fail, it requires the most judicious and tactful 
handling. At all events, it should place before the 
youth of the land a high ideal of what scholarship 
in its highest sense should méan. 
——_>-e-— —_— 
UNJUST AND UNGENEROUS 

We regret to see that Marconi is not to be spared the 
ungenerous criticism which has been made against so 
many distinguished inventors, just as soon as they had 
demonstrated the commercial practicability of their 
ideas. This criticism usually takes the form of deny- 
ing the originality of the invention, and insinuating or 
openly stating that the inventor is claiming credit and 
appropriating profits that rightly belong to another. 
The last notable instance of such a charge occurred a 
few years ago, when an attempt was made to prove that 
not to Bessemer but to some obscure Pittsburg iron 
worker belonged the credit of inventing the converter 
with its epoch-making effect upon the world’s steel 
and allied industries. The ScientTiric AMERICAN took 
an active part in that controversy, which ended in the 
universal indorsement of Bessemer’s claims; and the 
position we took then upon the question of credit for 
inventions is the same that we hold to-day in the mat 
ter of the Marconi telegraphy. 

We believe that if the profits and honor of an inven 
tion are to be claimed by any one man, they belong, 
not to the inventor of some one detail, however essen 
tial it may be, but to the man who by a comprehen- 
sive study of the whole problem and by patient prac- 
tical experimentation, develops the idea from the first 
crude device, or from many separate unrelated devices, 
to the complete, practicable apparatus, capable of tak- 
ing its place among the serviceable appliances of our 
modern life. 

Such an inventor is Marconi, and such an invention 
is the system of wireless telegraphy which bears, and 
we venture to think will for all time bear, his name. 
Clerk Maxwell suggested and Hertz discovered the 
etheric waves by which the transmission of elec- 
trical impulses is rendered possible; Onesti discovered, 
Branly and Lodge improved, and Marconi perfected a 
coherer by which these impulses might be picked up 
and thrown upon a telegraphic receiver; and to Mar- 
coni belongs the credit of developing what was merely 
a curious toy into a wonderfully perfect system, which 
takes rank with the invention of Morse as one of the 
greatest in modern times. 

The scientific world has always been the more ready 
to give Marconi full credit for his brilliant work, be- 
cause of his modesty, and the unvarying candor and 
fairness with which he has acknowledged his indebted- 
ness to Maxwell, Lodge, Branly and other workers in 
the field of etheric telegraphy; and hence the recent 
unseemly attack made upon him by Prof. Sylvanus 
Thompson in the Saturday Review, so far from 
shaking the public confidence in Marconi, has merely 
served to awaken astonishment, that charges so mani- 
festly unfair should emanate from a physicist of such 
high standing. Thompson is entirely in error when he 
says that Marconi uses without acknowledgment these 
devices of Lodge, for he has always, at least during 
his many visits to this country, been ready to give 
ample credit to their inventor 

Apart, however, from all question of these acknowl- 
edgments, is that of the actually accomplished facts of 
wireless telegraphy. We do know that messages have 
been sent over 1.500 miles of water, and that signals 
have been sent clear across the Atlantic; we do know 
that only one man has done this, or to-day can do it, 
and we know furthermore that these epoch-making 
achievements have been wrought by that one man as the 
crowning triumph of long years of indefatigable experi- 
ment, invention and design. Can Lodge send signals 
across the Atlantic and messages for 1,500 miles? Can 
Slaby? We think not, and we also venture to believe 
that had the practical Marconi never turned his 
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thought and zeal to the problem, Lodge’s coherer 
might to-day have been mere ly a curious laboratory toy, 
and Slaby’s professional zeal might have been confined 
to the quiet of the classroom and the lecture hall, and 
might never have been quickened into commercial activ 
ity by the alluring possibilities of etheric telegraphy, as 
demonstrated by the early successes of the young 
Italian 
—- +e 
THE AIRSHIP AND THE AEROPLANE. 

There is no question that as between the airship 
and the aeroplane, the latter is the more scientific 
and mechanically the more attractive type of air loco 
motive—if we may use the term: although it must 
be admitted that in the present state of the mechanical 
arts, a practicable aeroplane as yet exists only upon 
paper. The airship with its huge, unwieldy, and 
perishable gas-filled balloon, has nothing to recom 
mend it but the fact that it can float at a prede 
termined adtitude and does not depend for its ability 
to remain in mid-air upon the continuous working of 
its motors. The aeroplane does; and the instant its 
propellers cease to revolve, its buoyancy is lost. But 
at what a cost and risk the airship maintains its 
equilibrium is shown by the numerous disasters that 
have befallen Santos-Dumont in the various (six in 
all) airships which he has built. The whole trouble 
with the gas-supported ship lies in the vast bulk of the 
balloon, and the great area that it presents to the 
wind. In any but the most moderate breeze, the craft 
is more or less unmanageable; and we do not yet know 
how to build a motor which will be light enough to 
be carried by the balloon and have at the same time 
sufficient power to drive it against a strong breeze. And 
even if such a motor could be built, the frame and 
fabric of the balloon would collapse under the wind 
pressure to which it would be subjected. In view 
of the many and baffling problems presented, we can 
not but admire the persistence and pluck of Santos- 
Dumont, who is to try again—this time on our side 
of the water. 

But why do we not hear from Langley, Maxim and 
others whose experimental work of the last decade was 
so extremely interesting and so full of promise? The 
advances that have been made of late in the develop 
ment of light, high-powered motors, should material 
ly assist in the development of a successful aeroplane. 

_ ee - 
MEN OF WEALTH AS INVENTORS 

The impression that the American young man of 
wealth passes his time simply in seeking his own 
amusement is very far from being the case, as is evi- 
denced by the number of well-known names which may 
be found among the list of those who have received 
letters patent. Narrow as the scope of this list may be, 
it nevertheless proves that the inventive genius of the 
American is not confined to the mechanic or the 
farmer, but that men of wealth do their share in en- 
hancing the industrial development of the country. 

Perhaps the most widely-known rich inventor is Cor- 
nelius Vanderbilt. Most newspaper readers have 
learned merely that he is the patentee of a locomotive 
boiler of some peculiar construction. Exactly what the 
peculiarity of this construction is, perhaps only the 
readers of technical papers know. As a matter of fact, 
the main feature of the invention consists in a firebox 
made cylindrical in cross section and having its rim 
corrugated in a transverse direction; the firebox being 
located eccentrically within a firebox section inclined 
to the horizontal, to reduce the water space below the 
firebox line at the back end, the forward end being sub 
merged to a less extent than the rear, to increase the 
effective heating surface for a rapid generation ol 
steam. So efficient is this improved construction, tha 
the Vanderbilt boiler is used by the principal roads 
throughout the country In 1900 six locomotives were 
built at the Baldwin Works equipped with Vanderbilt 
boilers: in 1901 twenty-three were in use on various 
railroads. Mr. Vanderbilt has not stopped with the 
invention of a firebox. He has also devised a new 
type of locomotive-tender which is now in practical 
use; a process of making truck-bolsters, brake-beams. 
ete.: a draft-gear; a car-truck, and a tank-car which is 
now widely used. The annual royalties accruing from 
these various inventions are substantial and must rep- 
resent a handsome amount. 

Col. John Jacob Astor likewise finds time to invent 
new machinery. Several years ago he patented a 
pneumatic road-cleaning machine; and only a few 
weeks ago he received a patent for a novel turbine 
which is to be used primarily for the propulsion o! 
steamers. 

Both Mr. Astor and Mr. Vanderbilt have devoted 
their attention exclusively to industrial invention. Mr. 
P. Cooper Hewitt, on the other hand, has branched out 
in the field of electricity and physics. At a conver- 
sazione held last year at Columbia University, and 
at a recent meeting of the American Society of Elec- 
trical Engineers, his mercury-vapor lamp was exhib- 
ited—the practical culmination of research in a new 
field in electro-physics. Turning his attention to the 
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which the name of his in 
Peter 
improvements in 


manufacture of glue, with 


ventive and philanthropic grandfather, Cooper, 


is associated, he devised noteworthy 


apparatus and means for glue-making, among ‘which 


may be mentioned a glue-manipulating machine, a pro 
cess of purifying glue, a glue-stock cutter and feeder, 
Besides these, the long 


an evaporator, and a drier. 


eatalogue of his inventions includes a condenser, a 


spring-tire, a centrifugal machine, an apparatus for 
aerating liquids, an apparatus for manufacturing beer, 
Hewitt 


past few years bent his energies principally 


a sheet spacer, and a leaf for fiybooks Mr 
has for the 
to the perfection of the above-mentioned vapor lamp, 
which bears his name and for which he has taken 
out a score or more of patents 

brother, Mr. Edward R 


devised improvements in glue-making, among which is 


Like his Hewitt has also 
a preparation of glue-stock for boiling In the fields 


of physics and mechanics he has also come forward 


as an inventor. Several years ago he patented a new 
method of printing photographs in color, and recently 
began a series of researches in those branches of en- 
gineering with which the names of Sadi-Carnot and 
Dr. Maynard are linked 

Still other well-known wealthy inventors are David 
Wolfe Bishop, Anson P. Stokes, Jr., and Clarence G. 
Dinsmore. Mr. infer from the 
has taken in the development 


Bishop, as one might 
prominent part that he 
of automobilism in America, has been concerned chiefly 
with Stokes has 
invented an ingenious apparatus for playing golf in 
Mr. Dinsmore has patented a tire-removing and 


improving the motor carriage Mr. 


doors. 
replacing device, and has applied for a patent on a 
pneumatic-tire protector E 
Incomplete though this list may be, it serves to in- 
dicate a serious purpose on the part of some of our 
young men of wealth, which is sure to be highly com 
mended. 
— 4 - @ + 
RECORD OF AMERICAN AUTO SHOWS. 
Although it is barely two years ago since the advis 
ability of holding an automobile show was first seri 


ously considered by the few makers then in the field, 
even the most enthusiastic of the promoters betrayed 
signs of a lurking suspicion that despite every effort 
te make the thing popular, it might fall short of expec 
tations. 

man would 


Nowadays, no sane raise the question, 


of making himself the laughing stock of the 
trade and the public. It would be difficult to find sim 
pler and more direct evidence of the sweeping progress 
Large, well-equipped 


for Leal 


made by the automobile industry 
plants have been laid down, numerous minor factories 
have sprung up all over the country, mechanical repair 
into the competition, 


have entered vigorously 


manufacturing establishments have added 


shops 
and many 
a factory department for automobile building, not to 
mention the nearly two thousand individual makers 
of automobile machine parts, fittings and accessories 
imposing industrial 
and compre 


Automobile 


Nowhere has this unique and 


result better expressed collectively 


Chicago 


been 
than at the 
Almost every type of vehicle, every feature or 


hensively present 
Show 
device which serve as improvements, are to be found 
there. It is, however, rather difficult to trace the stages 
development has been reached, 


and 


by which the present 


for old pattern vehicles are scarce, show pro- 


moters, no matter how may try, have never 
making a collective exhibit dis- 
stages marking the 

building -since it 


hard they 
succeeded so far in 
closing the representative 
practical 
became 


truly 
progress in automobile 
worthy of the name. 

of January 1, 
with the 


an industry 
The first 
was really 


American auto show 1900, 


more of a compromise cycle 
show, in conjunction with which it was held at Madi 
It was ninety 
The 


bicycle show as a special 


son Square Garden, than anything else. 


nine per cent “bike” and one per cent “horseless.” 
automobile was put into the 
feature to attract the public, which it did in a way not 
foreseen by the cycle makers; for the spectators seemed 
disposed to ignore the presence of bicycles and prefer 
gazing at the 


played. So that the auto feature accomplished much 


baker’s dozen of automobiles dis- 


more than the exhibitors had proved 
instrumental in 
It was a trial balloon, showing the makers which way 
in the 


hoped for, and 
breaking the ice for future shows. 
the wind was blowing 
nick of time. 
Immediately there 
tomobiling and a 
makers 


and it was sent up just 


was a renewed interest in au- 


corresponding activity among the 
New 
affair, moved into line with an automobile show, which 
was intended to be a good deal more than it turned 
out to be It held in 1900, at the 
Washington Park, under the auspices of the Chicago 
Automobile Club. 
of room for track events and exhibitions of every con 
ceivable kind 
ensconced 


Chicago, jealous of York's “horseless” 


was September, 


It was an outdoor affair, with plenty 


There were some thirty-odd exhibitors 
behind very creditable-looking stands It 
was to be a big treat, but—it rained, the crowds went 
home, the makers lost courage, the special hill-climb- 
ing events and track tests were slovenly and unsatis- 
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factorily conducted by people apparently entirely un- 
familiar with such exhibitions, and everything seemed 
to go wrong. In spite of this setback, the show did 
some good, and the impression produced by it was by 
no means lost. Improvements in the vehicles displayed 
were easily noticed, and there were many indications 
that the automobile industry and the popular interest 
in it had taken a forward stride since January. 

The question of making the automobile show a per- 
manent institution now came up for vigorous discus- 
sion, and in November, 1900, New York city was able 
to muster at Madison Square Garden an automobile 
show in which practically all the makers took part. 
This show clean-cut exhibition exclusively 
devoted to automobiles, and under the efficient man- 
agement of the Automobile Club of America, it proved 
a commercial as well as a popular success. All doubts 
as to the instrumentality of such shows were swept 
The industry was copiously and intelligently 
represented by motor-véhicle types of a_ variety 
of designs and for many purposes; the spectacu- 
lar feature was signally supplied by a small speed- 
ing track on which vehicles in motion were dis- 
played; the public patronage contitued large through- 
out the week; and the commercial result was such as 
to encourage the exhibitors greatly. The Automobile 
Club of America at this show made the first attempt 
on record toward the getting up of a historically in- 
feature by a very judiciously-arranged col- 

models—curious and significant “stepping 
stones” in the line of motor vehicle construction. 

No sooner did the doors close upon this show than 
another one, under different management, took place, 
during the following week, at the Grand Central Pal- 
ace This exposition was in reality arranged pre- 
viously to the Madison Square Garden affair, and the 
management stuck to its date, even when it was found 
that it would practically cause a collision between 
the two shows. The Central Palace exhibit proved to 
be more of mechanical interest than was anticipated, 
makers that had not shown at the Garden 
took an opportunity to display new things at 
the Palace. Commercially the show was fairly profit- 
able, but it lacked the popular patronage of its imme- 
diate predecessor. 

Inspired by the brilliant success of the Garden show 
in New York city, Washington and Philadel- 
phia produced automobile shows of their own during 


was a 


away. 


structive 
lection of 


as a few 
some 


Boston, 


the winter of 1900 

Under the auspices of the National Automobile and 
Exhibition Company, Washington made 
respectable bid for honors in the auto show 
field. The exhibits mainly gotten up by the 
local branch managers, and proved ultimately to be 
of direct trade benefit to them. The attendance was 
very good, but the show was mainly of local interest. 

In Philadelphia the Automobile Club and the Cycle 
Board of Trade waged a war of dates for some time, 
the outcome of which mediocre shows in 
foolish competition, when conditions were favorable 
for making a national impression by joining hands 
in the promotion of one single show. The Cycle Board 
of Trade’s show was half cycle and half auto, and the 
Philadelphia Automobile Club’s show had the largest 
number of exhibits. 

The Boston show was given up because the pro- 
moters, who, by the way, were none too enthusiastic, 
failed to secure the patronage of a sufficient number of 
makers. 

During the last week of March, 1901, Chicago again 
forged to the front with a prodigiously advertised 
show at the new Coliseum, and again—it rained. But 
this time the show was indoors, and despite six days 
of steady downpour, and contrary to all expecta- 
tions, it turned out to be a commercial success of no 
mean order. At all the stands sales were .constantly 
reported, and the class of people who paid admittance 
were obviously mainly divided between those who were 


Sportsman's 
a very 
were 


was two 


mechanically interested and those who wanted to 
make a careful pick before buying. 

The January, 1901, automobile show of New York 
at Madison Square Garden was held under the man- 
agement of the Automobile Club of America. This 
was a “mixed” show, in which the bicycle again fought 
it-out with the automobile, and it did not attract much 
attention. The practicability of the motor-cycle was 
fully demonstrated, and the chief interest seemed to 
center around those self-propelled “silent steeds.” 

The automobile show was held at 
the same place and under the same auspices during 
the first week of December, 1901. This was the most 
important automobile exposition ever seen in this 
country. It was in every way a well-arranged, taste- 
fully furnished, elegantly appointed exhibition, show- 
ing in a compact, convenient form the immense me- 
chanical progress made in motor-vehicle building from 
the perfecting of parts and accessories to the modeling 
of bodies and the structural feature of motors and 
manipulating devices. Nearly all the important makers 
were represented; the attendance was very large; and 
the result decidedly gratifying and extremely flattering 
to the American automobile industry. 
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SCIENCE NOTES. 

L. Vanino (Berichte) finds that when guncotton is 
treated with a 20 per cent solution of formaldehyde 
its sensitiveness to shocks is greatly diminished and 
almost entirely destroyed. When moistened with for- 
maldehyde solution and dried on the water-bath the 
guncotton loses its explosive power without suffering 
decomposition. By removing the deposited paraform 
by means of boiling water, the original properties of 
the explosive are restored. 


A new source of malarial fever has been discovered 
by one of the assistants of the Liverpool School of 
Tropical Medicine now at work on the west coast 
of Africa. Hitherto this complaint has been attributed 
to the bite of malarial mosquitoes, but the result of 
recent investigation proves that there is another 
parasite which is equally as deadly in the propagation 
of this malady. The new disease-bearer is said to 
resemble the insect which causes “fly disease’ among 
horses in South Africa. 


The workmen digging the foundations for the en- 
largement of a religious building in Turin discovered, 
at the depth of about six meters below the soil, a 
number of articles of great archeological interest. 
The most important is a hollow bronze head, life size, 
and a masterpiece of art, in excellent preservation. 
The hair, the ears, and the eyes show traces of gilding. 
It is supposed, from comparison with other heads of 
the same period, to represent Tiberius. It is hoped 
that further research may lead to the recovery ol! 
other parts of the statue. 

Out of the 4,200 species of plants gathered and used 
for commercial purposes in Europe, 420 have a per- 
fume that is pleasing and enter largely into the manu- 
facture of scents, soaps, and sachets. There are more 
species of white flowers gathered than any other 
color—1,124. Of these 187 have an agreeable scent, 
an extraordinarily large proportion, Next in order 
come yellow blossoms, with 951, 77 of them being per- 
fumed. Red flowers number 823, of which 84 are 
scented. The blue flowers are of 594 varieties, 34 of 
which are perfumed, and the violet blossoms number 
308, 13 of which are pleasantly odoriferous. 


The expedition which started last year under the 
auspices of the British Royal Society, to explore the 
cave fauna of the Malay Peninsula, has accomplished 
some very interesting biological work, and many geo- 
graphical observations have been made which prove 
existing maps of this country to be erroneous. The 
expedition has crossed the Peninsula from Singgora 
to Kedah, and has discovered that the high mountain 
range marked on maps does not exist in that part. 
About 120 miles north of Penang the mountains are 
over 6,000 feet high. The chief object of this scientific 
expedition is to study tropical cave fauna with a view 
to ascertaining whether it will throw light on the his- 
tory and evolution of cave-dwelling animals. 


Dr. E. Ule contributes to Engler’s Jahrbuch (30, 
Beiblatt) some interesting observations on “ant- 
gardens” in the Amazon region, where they abound on 
a large number of woody plants. They are generaliy 
spherical in form and about the size of a walnut. 
They are formed by several species of ant, which ap- 
pear to collect the seeds of many different plants and 
to sow them in these nests, covering up the seedlings 
with humus when they begin to germinate. In the 
structure of these “ant epiphytes” the foliage and the 
roots display characters which especially adapt them 
for the situation in which they grow, and promote also 
the protection of the ants themselves in their nest. 
Quite a number of the epiphytes were found by Ule 
as denizens of the ant-gardens and nowhere else, 
Among them were three species of Piperacem, five of 
Bromeliacem, five of Gesneracem, one of Moracem and 
one of Cactaceer. 

The extraordinary dust fall in Europe a year ago 
(March 9-12, 1901) has been studied by Hellmann and 
Meinardus, whose memoir has lately appeared in the 
Abhandlungen of the Royal Prussian Meteorological In- 
stitute. It is shown beyond dispute that the dust 
came from the Sahara, and not from South America, 
as the famous Ehrenberg concluded for similar dust- 
falls many years ago. Dust storms were observed 
in the Algerian Sahara during the days immediately 
preceding the dust fail in Europe. South of the Alps 
there was a stormy sirocco; further north, the lower 
air was relatively quiet, but the higher currents were 
strong from the south, their velocity of seventy kilo- 
meters an hour agreeing with the rate at which the 
dusty area was extended northward. The microscopic 
analysis of the dust showed it to be a mineral compo- 
sition such as the Sahara could furnish. Around the 
the Mediterranean the dust fell during the dry sirocco, 
but further north, especially in northern Germany, 
the dust came down with rain and snow. Most of it 
fell south of the Alps. Further north the size and the 
specific gravity of the particles were reduced. The 
average weight of a grain of quartz dust in northern 
Germany was 1-3,200,000,000 gramme. The total fall is 
estimated to have weighed 2,000,000 tons, 
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ELECTRIC SEARCHLIGHT FOR FIELD 
SERVICE. 

The Second Signal Corps of the New York National 
Guard have hit on a very simple, and at the same time 
a most efficient method of operating an electric search- 
light in the field As shown in the engraving, a loco- 
mobile is employed both for transportation and for 


producing the power to run an electric generator, 
which is situated in the trailer attached to the rear 
axle When it is desired to use 


the searchlight, the rear wheels 
of the locomobile are jacked up 
by tilting a supporting block 
against the rear axle and push 
ing the vehicle back onto it, thus 
raising the rear wheels about 
two inches off the ground. The 
tongue of the trailer is now se 
cured to the right end of th: 
block, and a brace rod attaches 
the body of the trailer to the 
left end, thus insuring a rigid 
connection and a perfect aline 
ment of the generator pulley 
and the driving wheel The 
trailer contains a l-kilowatt gen 





erator of the Sprague make. 
This is provided with a 34-inch 
pulley, which is driven by a belt 
from the right rear wheel of the 
locomobile Of course, it is ne« 
essary to couple together the dif 
ferential gear on the rear axle, 
otherwise the driving wheel 

would remain stationary while 

the other would spin around. 

rhe coupiing is easily made, for the locomobile is of 
an early type, in which the differential gear is not 


incased Bolt holes are provided in the large bevel 


gears, through which bolts are inserted to clamp to 
gether the rear axle sections into an integral driving 
shaft, one wheel serving as a balance wheel for the 
other which drives the generator pulley Power is 
thus generated to run a 50-volt, 10-ampere lamp \ 


marine projector of the Bogue make is used, having 
a 77-inch Mangin mirror and projecting a beam of 8,000 
candle power rhe current generated can also be used 
in working the Ardoi system of ignal It take 
an incredibly short time to rig up the machine for 
action Four men are employed to handle the appa- 
ratus, two of them being seated on the trailer while 
the machine is on the road rhe trailer, aside from 
containing the dynamo and searchlight, has a large 
chest at the rear in which emergency tools of all de 
scriptions are carried 

rhe trailer is a “home-made” device, being designed 
by the captain of the Corps and constructed by the 
men in their armory, from the materials they could 
get together. This is shown from the fact that it is 
mounted on the rear truck of a locomobile, which con 
tains a differ- 


ential gear, 
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RAILROAD TRAIN TAKING ITS OWN PHOTOGRAPH 

A passenger train on the Chicago, Burlington & 
Quincy Railroad recently performed the rather re- 
markable feat of taking its own photograph, as repro- 
duced in the accompanying illustration. The electric 
current was employed to secure the picture in an in- 
genious manner. The camera was equipped with a 
very rapid shutter, estimated to move at a speed of 
1-1,000 of a second in covering and exposing the lens 








ELECTRIC SEARCHLIGHT FOR FIELD SERVICE. 


One of the rails over which the train was to pass was 
connected with the camera by an electric switch 
which operated the cylinder, furnishing the com 
pressed air to move the shutter The photographer 
who essayed to get the picture calculated that when 
the train was running at full speed it would pass over 
about eighty-eight feet in one second, and made ar- 
rangements accordingly The electric switch was 
placed in position about six feet back of the place 
where it was desired to catch the photograph, in or- 
der to allow for the movement of the electric current 
and release of the shutter, rapid as it was. With the 
electrical device completed, the camera was set up 
and focused at the portion of the track to be covered, 
and the shutter set for instantaneous exposure and 
connected with the switch When the front wheels 
of the locomotive drawing the train touched the elec 
trically connected rail, the shutter was released and 
an excellent picture taken, not even a blur showing 
on the negative after development. This automatic 
photograph was planned by Mr. Ayrault Green, of 
Chicago, and taken in the suburbs of the city 





ouinu ee 
An experiment is now being made by the Chicago & 
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Popular Errors in Meteorology. 

Prof. Gannett, of the United States Geological Sur- 
vey, has a paper in the Bulletin of the American Geo- 
graphical Society which treats of popular errors in 
meteorology and geography, entitled “Certain Persist- 
ent Errors in Geography.” A few of his points are 
summarized in what follows: 

Forests and Rainfall: An example of the persis- 
tence of error is the idea that the presence or absence 

of forests has an influence on the 
1 amount of rainfall. Some keen 
observer long ago detected the 
fact that forested regions en- 
joyed a heavier rainfall than 
those not forested, and jumped 
to the conclusion that rainfall! 
was produced by forests, and 
that the removal of forests di- 
minished the rainfall. Looking 
over the earth he found many 
treeless desert regions and forth 
with instanced them as frightful 
examples of men’s wastefulness, 
Syria, northern Africa, parts of 
Italy, are often quoted as illus- 
trations of man’s destruction of 
climate. In reply, man can cer- 
tainly plead not guilty. The 
geography of this Mediterranean 
region, the configuration of land 
and water, and the direction of 
the prevailing winds, are such as 
to give it a light rainfall—for- 
ests or no forests. The situation 
is really this: Want of rain pre- 
vents the growth of trees; want 
of trees does not prevent rain. Forests and Floods: 
Another persistent error is the belief that floods in our 
rivers are more frequent than formerly because of the 
cutting down of forests in their drainage basins. It is 
probable that the clearing of land by cutting away for- 
ests and undergrowth does change the regimen of 
streams, increasing their flood height and diminishing 
the flow at low stages. In other words, water prob- 
ably runs off or evaporates more rapidly from bare 





ground than from ground covered with forests. But 
where the forests are cut away the ground is seldom 
left bare; it is cultivated or quickly becomes covered 
with bushes which hold the water quite as effectively 
as forests. The main fact is, however, that the floods 
in our rivers are no greater or more frequent now than 
in the past 
Climates and Ocean Currents The well-known mild 
climate of the northwest coast of America is com- 
monly attributed to the Japan Current. The Gulf 
Stream is supposed to have the same influence on the 
western coasts of Europe, etc. But can it be supposed 
that the Japan Current, however warm it may be when 
it leaves the tropics, retains any appreciable excess of 
heat after a journey of 6,000 miles in northern lati- 
tudes? As a 
matter of fact, 








serving no pur- 
poste of course, 
in this place. 


does not de- 
tract from the 
ingenuity 
of the Corps, 


This, however, | 
| 


but rather ac 
centuates their 
resourcefulness 
in using the 
things at thei: 
ready com 
mand 

The possibil- 





ities of the ap 
paratus wer 

well brought 
out at the Mil 
itary Tourna 
ment recently 
held in Madi 
son Square 
Garden, New 
York. A tower 
was hastily 
constructed of 
timber lashed 
together with 
rope, and the 
projector was mounted on the top. Wire connection 
was made with the generator, and the searchlight 
was very advantageously used from this elevated po- 
sition, 


ee ae 
The newest form of sound records for phonographs 
is a sphere, It is claimed that a spherical record be- 
sides being compact, is capable of recording a speech 
or song of considerable length. 





no trace of 
this current 
reaches the 
shores of 
North Amer- 
ica. In the 
North Atlantic 
the condition 
is much the 
same. The 
Gulf Stream 
disappears as 
a current long 
before the 
British Isles 
are reached. 
a 
The _ recent 
violent earth- 
quake at She- 
makha near 
Baku ( Russia) 
afforded some 
very interest- 





ing and con- 
clusive data re- 
garding the 
rate of the 








INSTANTANEOUS PHOTOGRAPH OF AN EXPRESS TRAIN, TAKEN BY ITSELF WHEN RUNNING AT FULL SPEED. 


Northwestern Railroad on the new Overland express 
which will be watched with much interest both by 
railroad men and the public at large. The express in 
question is equipped with telephones, which connect 
not only the several cars, but can be connected with 
local and long distance wires at any station along 
the line. If this experiment proves successful the com 
pany will probably install a service, which will enable 
passengers to telephone from a moving train. 


earth’s  vibra- 
tion. She- 
makha is some 
1,400 miles distant from Moscow as the bird flies, but 
the seismographic instruments in the university of 
the latter city duly recorded the disturbance. The 
earthquake occurred at 12:15 Shemakha local time, 
and it was recorded in Moscow at 12:13 local time. 
The difference in time between the two cities is 35 
minutes, so the vibration of the earth’s crust traveled 
over the 1,400 miles separating the two points at @ 
velocity of 40 miles a minute, 





APRIL 19, 1902. 
HOME-MADE DEVICE FOR DECORATING GLASS. 

One of the Screntivic AMERICAN staff has devisea a 
very simple and inexpensive apparatus for cutting in- 
itials, monograms and ornamental borders or bands 
on glass articles, such as tumblers, bottles, hand mir- 
with emery powder 
the like is to be cut in the glass, 


rors, etc 

When a letter or 
the glass may be held stationary by any suitable means 
and then all that is necessary is about three pounds of 
medium-grade emery and a funnel having a tube from 
five feet long and one-fourth of an inch in 

The initial is cut through a paper stencil, 


four to 
diameter 


which is fastened to the glass with mucilage, or 
held in place by rubber bands. The emery, falling 
through the tube and striking on the exposed glass, 


will cut it quite rapidly, and three or four runnings of 
cut sufficiently deep. It may 
a trifle larger than 


the emery will form the 
be stated that the stencil should be 
the desired cut in the glass 

band on a goblet, tumbler or 


about 


To cut an ornamental 
bottle, the work rotated 
inches below the funnel tube. The turning, of course, 
hand; but this will be somewhat tire 
one’s interest in the 
skill can rig up an old 
the device illustrated 
found 


should be slowly two 


may be done by 
and thus tend to lessen 
A boy with a little 
to do the turning, or 
be constructed from material 

It consists of a suitably-mounted spindle, 


some, 
work. 
clockwork 


may about 


here 
the house 
having a block of wood or a large cork on one end to 
fit snugly in the tumbler so as to support it, and also 
secured on the spindle is a drum, conveniently a large 
spool, from which a cord extends to connection with a 
fixed double pulley to 
which the actuating 
convenient to procure pulleys, plates of metal, or even 
with through which 
as shown in the cut; but, obviously, 
friction 


and a movable 
weight is attached If it is not 


double pulley 


of wood, may be pierced holes, 
the cord may pass 
pulleys are preferable because of the smaller 
and wear on the cord, which last may be a small fish 
line. When it is desired to inspect the progress of the 
work, the flow of emery may be cut off by a small cork 
When 
weight of the emery will force the cork into the upper 
funnel The 


crank for convenience in 


attached to a string the string is loosened the 


end of the tube spindle should be pro- 


vided with a 
cord, and during the rewinding the work of the emery 


rewinding the 


may continue 
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A NEW VARIABLE SPEED TRANSMISSION 
The special device which accomplishes the changes 
of speed plays a very important part in mechanics in 


general and particularly in a 


gasoline automobile All the 


ingenuity of the various con 


structors has not as yet re 
sulted in the complete and defi 
nite solution of the problem 
of a 


modifications of speed are pro 


transmission where the 


silent, and without 


The 


gressive, 
shock 


necessity for an 


arrangement of this kind in a 
gasoline carriage results from 
the nature of the motor itself 


which will satisfactor 


ily only 


operate 


under certain condi 
tions and within certain limits 
of speed and For in 


Stance, if the 


power 
shaft of the mo 
tor be connected by an invari 
able transmission device to the 
carriage, 


driving axle of the 


and a proper speed reduction 
to run the vehicle on the level 
is used, the increased resist 
ance to traction on a grade 
would stall the motor It 
would be incapable of adapt Fig. 1.- 


ing itself to the changed con 
ditions would 


Notwithstanding 


and 
fuse to work 


simply re 


which 
forth, 


solved in 


the many 
this 


inventions 
called 
generally 


problem has 


it is still 
most instances by putting un 
der the control of the operator 
three or different 


from one to the 


four speeds 
He passes 
other with sudden jerks and a 
disagreeable racket tell 
Well enough to harmful 
shocks the mechanism must be 
submitted. 

tors just as 
two 


which 
what 
Certain construc- 
often connect the 
shafts 
sears, when they wish to ob 
tain different speeds 
rangement is 
rate, noisy 


through trains of 
This ar 
difficult to 
and h 


ope 


avy, while in 
order to modify certain of its 


defects as well as to avoid 
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breaking off the teeth of the gears, friction clutches 
are often added, which increase the weight, size, and 
price of the apparatus. Other manufacturers have re- 


course to belt transmission, which is assuredly more 
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GRAVITY METHOD OF ENGRAVING GLASS WITH SAND. 


pliable and quiet. But here again it is necessary to em- 
ploy numerous pulleys and belts in order to obtain the 
different speeds. Parallel inversely with a 
belt capable of being slid on them laterally, and thus 
of producing all possible speed variations, have also 
been thoroughly tried, but the adherence of a belt on 
defective 


cones set 


a conical surface is always more or less 


Numerous and eminent inventors, including such men 
as Edison, have attempted to find a practical solution 
of this problem. 


“As long as it applies to the trans- 





GENERAL VIEW OF THE ROGER DE MONTAIS TRANSMISSION. to 





Fig. 2.--DETAILS OF THE TRANSMISSION. 
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says M. Hirsch, “the 
Among other devices at- 
tention should be called to the transmission by means 
of rollers that can be moved to variable distances from 
the center of a flat disk or from the point of a rotating 
This principle has been used in numerous differ 
ent forms, one of the most remarkable of which is that 
of the American Mention should 
also be made of MM. Bataille & Bloom’s expansible 
which the round or V-shaped cord o1 
belt runs on the circle of intersection of the sides o 
the pulley, which is varied in diameter by moving th< 
sides together or apart. Analogous transmissions have 
been devised by Richard Simms, Gordon, Reeves, and 
others, These systems are inadequate for the trans- 
mission of any large amount of power, and when com- 
paratively transmitted it is 
necessary to employ a wide flat belt running on a pulley 
adapted to it. The has therefore remained 
unsolved up to the present. Now, however, we are 
happy to state that the new form of pulley devised by 
M. Roger de Montais has at last furnished the ingenious 
and complete solution which has long been awaited. 
The question may be asked as to what is necessary 
for the complete solving of this problem. The essen- 
tial feature is that the two connected pulleys, which 
form the transmission at normal speed, be able to 
gradually change in diameter while the apparatus is 
in full operation, one contracting and the other ex- 
panding without the belt's slackening. This is 
precisely what occurs with M. de Montais’ pulleys. The 
arrangement consists of two expansible. pulleys with 
cylindrical rims which a wide, flat belt; and 
suitable levers for varying the same. The rim of each 
of the pulleys is made up of sections, and each sec- 
tion is supported by two rods forming a V and pivoted 
to the section at the apex of the latter. The center of 
each of the forming the V is connected by a 
short rod to,a central holder fast on the shaft between 
the legs of the V, the whole forming a lozenge-shaped 
frame, as will be seen by a glance at Fig. 2 As 
these supporting frames are all equal, they expand and 
contract together. They are made of light rods cut 
from sheet steel, which, being somewhat elastic, wi’! 


mission of small powers only,’ 
problem is relatively easy.” 


cone, 
constructor Sellers. 


pulleys, on 


large powers are to be 


problem 


carry 


rods 


give a little. 

The middle of the pulley is in three parts 
ter part, as just stated, is fast on the shaft, while the 
two side holders slide along it, thus bringing together 
or forcing apart the ends of the V-shaped supporting 
arms, which results in expanding or contracting the 
pulley. When the latter is contracted to the fullest 
extent, all the sections of the rim are close together, 

thus forming one continucus 
surface. The sections are con- 
nected by a circular lazy tongs 
; which serves to brace them. 
The pulley is driven by the 
central part or the hub, which 
is fast on the shaft and which 
of ro- 


The cen- 


transmits its movement 


tation through the pairs of 
small steel arms connected to 
it and to the V of every sez 
ment of the rim 

The transmission is com- 
posed, as has already been 


shown, of two expansible pul- 
leys connected by an endless 
belt, the tension of which tends 
to contract the and 
force aside the hubs 
The inventor this 
tendency by means of springs 
around the shaft 
pressing the 
The springs bear against 
mounted on the shaft, 
manner as not 
friction 


pulleys 
movable 
counteracts 
coiled and 
inward movable 
hubs. 
rings 
and in such a 


cause any undue 
The of these springs 
diminishes as they lengthen, 
but at the same time the diame 


ter of the pulley increases as 


pressure 


well as the opening of the V 
formed by the jointed support- 
ing arms. The result is that, 
if the power and flexibility 
have been correctly calculated, 
the belt is always held 
taut Protection 


quite 
there 


slipping 


is had 
fore, from accidentai 
of the belt, 
disastrous and difficult to evade 
ordinary belt 
sions. In fact, the antagonistic 
effort of the springs takes up 
automatically any shrinkage or 
stretching of the belt that may 
occur in service without, how 


which is often so 


in all transmis 


ever, producing anything more 
than a very slight variation in 
the diameter of the pulleys, 
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Thus the two great disadvantages of belts—slipping 
and excess of tension—are done away with at a single 
stroke 

Another advantage of the apparatus is that it is only 
necessary to govern one pulley in order to obtain the 
different speed variations If the diameter of this 
pulley is changed, by suitable mechanical means, since 
the belt is always of the same length, it necessarily pro 
duces the inverse modification of the other pulley up to 
the point where equilibrium is re-established between 
the tension of the belt for which the apparatus is set 
and the pressure of the springs 

The mechanism that causes the pulley to contract 
or expand consists of two levers—one on each side 
fastened at one end to fixed pivots and having their 
centers attached to the movable ends of the hub. The 
other ends of the levers have holes suitably threaded 
to travel on endless screws which are cut on either end 
of the same transverse rod, one left-handed and the 
other right-handed rhis shaft is revolved by turning 
the handle shown, to which it is connected by bevel 
gears; and since it is threaded in the inverse direction 
on ite two halves, the two rods are forced apart or to 
gether, according to the direction in which the handle 
is turned, thus contracting or expanding the pulley 
The transmission is thrown in or out of gear by a 
special lever acting on the other pulley and tending to 
contract it without affecting its mate, thus making the 
belt loose and allowing it to slip This lever is not 
shown in the illustrations, but it engages the throat of 
one of the outside hubs in a ball thrust bearing 

The view of the transmission that we show was made 
from one which was given a series of rigorous tests at 
the end of which a very eulogistic report was made to 
the Society for the Encouragement of National in 
dustry by the late M lirsch, professor of me 
chanics at the Conservatory of Arts and Trades his 
apparatus furnished easily—without any slipping of 
the belt—all desirable speeds, at several different pow 
ers. The transmission was easy and silent; and rapid 
changes, when under full load, from the highest to the 
lowest speed and vice versa, were obtained with per 
fect control A recent application of it to an automo 
bile gave the most satisfactory results. This vehicle 
which was exhibited at the Automobile Show, has at 
this writing been in operation several weeks without a 
breakdown or hitch of any sort 

That the apparatus is partially automatic in opera 
tion, renders it particularly useful in connection with 
lathes, drills, calenders, and many other machine tools 
which require transmissions without shock and noise 
It is applicable, moreover, to the most diverse powers 
to 400 horse power as easily as to 10. Because of its 
adaptability to such widely varying ranges of power 
and to so many different fields of usefulness, we thought 
it of sufficient interest to be made known 

For the above description we are indebted to La 
Nature 

—_>- e+ 
Wireless Telegraphy Bivairy. 

Almost daily the press of England and United States 
publishes an utterance that comes either from Marconi 
or Slaby Marconi maintains that his German rival 
simply copied his method The German professor in 
dignantly denies it But Marconi and Slaby are not 
the only figures in this little wireless telegraphy war 
Dr. Braun, who is also an inventor of an ethereal 
telegraphic system, insists hotly, at regular intervals 
that he is the man to whom the success of space com 
munication is due. Siemens & Halske, who manufac 
ture his apparatus, evidently believe so too, for they 
have brought an action against the Allgemeine Elec 
tricitaets-Geselischaft, the owners of the Slaby-Arco 
patents, and will also institute proceedings against 
the English Marconi Company Up to the present time 
this little opera bouffe war has found its expression 
ehiefly in a refusal of the rival companies to receive 
one another's messages when sent from stations or 
ships. Now it seems that the daily press is called upon 
to take up the matter, and then the courts will follow 
If the strife is not soon settled, we may have a duplica 
tion of the long controversy that followed the intro 
duction of the telephone 

--ere 

According to the Centralblatt fiir Accumulatoren 
und Elementenkunde, a German company is building 
electric tugboats with some success, these boats being 
employed for touring purposes regularly between Zehn 
denick and Berlin. The boats are 14 to 15 meters in 
length, 3.25 meters in width, and have a draught of 1.05 
meters, and are able to tow barges of 150 tons at a 
higher rate than the steam tugs usually employed for 
this purpose. The chief advantage offered by these 
electrically propelled tugs is that their displacement 
is considerably less than that of steam tugs of equiva 
lent drawing power, and they are, therefore, peculiarly 
suited for towing purposes in shallow and winding 


canals or rivers, The transport of goods by water is 
said to require only one-fifth of the drawing power 
required for transport by rail, so that this develop 
ment of electrically-propelled tugboats is worthy of at 
tention. 


Scientific American 


Electrical Notes. 

That the Marconi system is apparently on the road 
to commercial success, would seem to be indicated by 
the formation of a huge company for the purpose of 
exploiting the invention. The Marconi Wireless Tele 
graphy Company of America, according to Marconi, 
was recently founded and capitalized at $6,150,000 


Marconi has finally decided on Table Head, 15 miles 
from Sydney, as the location for his Cape Breton sta 
tion He told the officials of the town that flashes 
from the trolley wire would interfere with his system, 
and asked if the town could not take some action in 
the matter Forthwith a meeting of the Council was 
called. A resolution was passed that for a period 
of five years no trolley line was to be operated within 
a third of a mile of the station. Marconi says that 
the work of building the station will begin at once 
and will be completed within three months. 


It is announced that the Marconi Wireless Teleg 
raphy Company have undertaken to install the Mar 
coni apparatus at certain places in the Congo Free 
State. The district particularly in view at the present 
time is that around the Upper Congo River, and the 
first installations will be made at Banana, the post of 
the north side of the Congo estuary and St. Paul de 
Loanda, in Portuguese West Africa It is intended 
later to connect up Boma, the capital of the Congo 
State, with Banana in the same way. The apparatus 
for the first two places mentioned is now on its way 
to Congo Free State on board the Belgian liner “Al- 
bertville.” It is said that the intended exploitation of 
wireless telegraphy in this part of Africa is the re 
sult of the success achieved in the experiments which 
have been going on between Frinton (near Walton-on 
the-Naze), in Essex, and Withernsea with the Marconi 
system The distance between these two stations is 
158 miles, 85 over land and 73 over sea. Banana and 
St. Paul de Loanda in Africa are two similarly separ 
ated points, and are, therefore, expected to give equally 


satisfactory results with wireless communication 


George Westinghouse has stirred up what may prove 
to be a hornets’ nest in pointing out certain dangers 
which, in his opinion, should be guarded against in 


the fitting of trains with electrical apparatus Mr 
Westinghouse says It is not very apparent how 
these dangers can be guarded against A lifelong ex 


perience, however, in connection with safety appliance 
upon railroads has caused me to view the subject from 
quite a different standpoint from that usually taken 
especially by inventors and promoters, and in some 
cases by manufacturers of electrical apparatus, who 
evidently dislike to emphasize the dangers attending 
the application of so much electrical machinery be 
neath the ordinary combustible cars now generally in 
use and the utilization of which has been contem 
plated in order to keep down the total cost of in 
stallation 

“I believe a further useful purpose will be served 
by particularizing some of the dangers to be guarded 
against in the fitting of trains with electrical appar 
atus 

‘1. A great advantage of electric traction is the pos 
sibility of a much higher speed. This, however, while 
not extending the vision of the engineer in charge of 
the apparatus, will require a greater distance within 
which to stop the train 

‘2. When many tons of electrical apparatus are dis 
tributed beneath several cars of a train, and of neces 
sity more or less loosely supported, and between which 
and the rails and roadbed there is but a small clear 
ance, it is evident that much greater precautions will 
have to be taken than is ordinarily the case with the 
running gear of the present steam cars, derangements 
in which have often been the cause of accident 

“3. Electrical apparatus supported beneath the car 
can develop, by means of a short circuit, heat energy 
sufficient to instantly ignite cars of wood construction, 
and this has occurred repeatedly, notwithstanding the 
presence of safety appliances, intended to guard against 
such occurrences 

“4. When a total wreck results from an accident, 
and experience has shown that accidents are inevitable, 
whatever the mode of propulsion, the débris scattered 
over the ‘live’ and other rails would render useless the 
ordinary circuit-controlling devices which may be lo 
cated upon the cars. This emphasizes the importance 
of a non-combustible construction of cars.” 

_ + eee — 
Santos Dumont Arrives itn America, 

The steamship “Deutschland” brought with her on 
April 10 Alberto Santos-Dumont, who comes to Amer 
ica for the purpose of winning the large prize at the 
St. Louis Fair. After the St. Louis airship trials he 
will return to Europe for the purpose of competing for 
the Pearson prize in England. In July or August he 
will again come to this country, if a suitable prize be 
offered, in order to test a dirigible airship in New York 
city Santos-Dumont brought with him a portion of 
the machinery of his new airship, the seventh which he 


has designed, 
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Automobile News, 

Signor Zanardelli, the Italian Prime Minister, has 
issued orders prohibiting the Nice-Abazzia automobile 
race on Italian territory French automobilists have 
held an indignation meeting in Turin. The race is 
definitely declared off 

The French Minister of the Navy has recently made 
tests of some gasoline launches for light artillery at 
the port of Lorient Propelled by an Abeille motor, 
these boats have given excellent results, thanks to 
the auto-incandescent igniter, which does away with 
all danger of fire. Electric ignition was given up 
for this purpose, since the batteries had such a short 
life they could not be depended upon. 

Mr. Frederick R. Simms has invented an armored 
automobile for war purposes, that is just now attract- 
ing considerabie attention at Crystal Palace, London. 
Although specially designed for coast defense, the ve- 
hicle is said to be suitable for offensive work as well. 
Such is its power that it can drag guns into position 
and haul stores and men The motor is of 16 horse 
power. The speed of the vehicle is 9 miles per hour 
A carrying capacity of 12 tons is claimed. Fuel for 200 
miles is carried in a tank. The armor of this curious 
fort on wheels consists of two automatic, quick-tir 
ing Maxims, and several thousand rounds of ammuni- 
tion. A rope ladder and searchlights form part of the 
equipment 

The German War Office has offered three prizes of 
10,000, 5,000 and 2,500 marks respectively for the 
best motor vehicles for military use. The machines 
must be ready for testing by February, 1903. Mach 
automobile must be driven by alcohol; must be 
chiefly adapted for the transportation of military sup 
plies and artillery; must not weigh less than 8 tons: 
and must have a tractive power of 16 tons on good 
roads. The vehicle must be able to travel on soft or 
rough ground and also through water 18 inches deep. 
A limit of 20 inches has been placed upon the width 
of the tires Unfortunately the competition is open 
only to automobile makers of Germany; otherwise our 
own manufacturers might have a chance to show what 
they can do in the way of building alcohol machines 


An electric automobile ambulance was one of the fea 


tures of an exposition which was lately held at Frank 
fort, in which life-saving and accident appliances were 
exhibited rhe ambulance is very well arranged, and 
the stretcher carrying the wounded person may be 
placed inside and the vehicle closed The city ol 
Hanover has purchased this vehicle. The ambulance 
is arranged to open at the side and the stretcher is 
thus introduced \ pair of large doors open to the tep 
and bottom; the lower door takes a horizontal position 
and is provided with rails by which the stretcher may 
be slid easily into the interior rhe hollow portion of 
the inside is finished in polished wood so as to be 
easily disinfected There is space in the interior 
for two assistants The batteries are placed partly 


under the conductor's seat in front and partly in a 
box which rests on the rear axle Two motors are 
used, and these drive the rear wheels by chain gear 
ing. The motor and transmission devices are quite 
independent of the body of the ambulance, and are 
mounted on a specially designed truck in order to 
avoid al! shocks or noise. The vehicle makes an aver 
age speed of i0 miles an hour. The battery weighs 
1,300 pounds for a run of 20 miles without recharging 

Automobile clubs are now established all over the 
United Kingdom, mostly in affiliation with the Central 
Automobile Club of Great Britain and Ireland, which 
is now agitating for the removal of the restrictions 
placed on motor vehicles by the act of 1896, which re- 
moved earlier absurd regulations, such as that no 
mechanical vehicle should proceed along the public 
road at a speed of more than four miles an hour, and 
that each one must be preceded by a man with a red 
flag. Electrical World and Engineer says that in a 
long letter addressed to the press and signed by the 
presidents of the councils of the French, Swiss, Bel 
gian and Austrian automobile clubs, and also by all 
the chief British automobilists, cogent reasons are 
put forward for an amendment of the act which pre 
vents an automobile being worked at a speed of more 
than 12 miles an hour, even on a straight road free 
from traffic The protest points out that the system 
atic prosecutions and heavy fines imposed for constant 
breaches of this law are damaging an industry whose 
importance can be inferred from the fact that in Oc 
tober last, probably the quietest month in the year 
$227,205 left the country for France, Germany and the 
United States for the purchase of automobiles. Eng 
lish manufacturers are also protesting against these 
restrictions, which, they say, hamper the automobile 
manufacturing industry at the present time, owing 
to the prejudice against automobiles, the systemati 
prosecutions and the heavy fines imposed for breaches 
of the 12-mile-an-hour limit, thus damaging an in 
dustry which is encouraged in almost every country, 
so that a source of employment for thousands of men 
is checked, and English automobilists are still order 


ing, to a great extent, machines from abroad 
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THE MECHANICAL WORK OF THE TWELFTH CENSUS. 
BY EDWARD W. BYRN, 

Now that the Census Bureau has been made a per- 
manent branch of the government, it attains the dignity 
and importance which A popular 
impression prevailing among a large number of peo- 
ple is that the main part of the work of the Census-is 
the taking of it, that is to say, the gathering of the 
data. That nothing could be more erroneous is evi- 
denced by the fact that by legislative enactment a 
was allowed for the taking of the 
years were given within 
data. The data collected can 
have no value to the legislator and the 
student of sociology and political economy until class- 
ified into categories which form a basis for compari- 
sons and This is the real work of the 
Bureau, enormous proportions. 
The last decade of the nineteenth century added to the 
Mulhall, twenty 
which is estimated to be more than 
the nation from the discovery by 
Columbus to the breaking out of the civil war. It also 
added immensely to the growth of our country in pro- 


its merits deserve. 


single month only 
Twelfth 
which to 


while 
tabulate the 


Census, two 


meaning or 


conclusions 


Census and it is of 


wealth of our country, according to 


five billion dollars, 
able to 


was save 


ductive resources, in population and in problems 
sociological and economic. Upon undertaking their 
work therefore the officials of the Tweifth Census 
found confronting them such a demand for further 


data and more light affecting these interests, that new 
and instrumentalities were invoked to 
shorten the labor, extend the tabulations, and increase 
the effectiveness of 
force in separating, segregating, and classifying into 
categories the vast amount of data. 


extraordinary 


accuracy, speed, and the clerical 
The machine has 
been adapted to this work and made to take the place 
of the erring eye, the faulty memory, or the careless 
that to-day the Census Office 
presents the appearance and busy hum of a vast ma- 
chine shop rather than that of a great counting-house. 


hand to such an extent 


Liectricity has lent its expedition and subtle force to 
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now, in a group, brought down, and those which are in 
line with holes in the card will descend through said 
holes and, by touching the mercury below, will close 
so many separate electric circuits. Those pins which 
do not find holes in the card below them do not pass to 
contact with the mercury and do not close their in- 
dividual electric circuits. Bach pin and its mercury 
cup are terminals of a separate electric circuit passing 
through an electro-magnet controlling a counter or reg- 
ister. The pins are carried in a frame known as a pin- 
box. It will thus be seen that the so-called pin-box is 
a sort of electric permutation circuit controller, and 
that the circuit closed through any one counter or reg- 
ister will be determined by one position of a hole in a 
card, and another circuit through another counter by 
another position of a hole. This gives the machine a 
mechanical selective action and constitutes its mode 
of thinking, as it were. 

There are two kinds of punching machines. One is 
for population and the other for farms. In the farm 
punch the card is automatically moved through the 
machine under the punches, which correspond in num- 
ber to the ten numerals, with one extra punch. In the 
population punch the card is held fixedly in a holder, 
and a swinging lever arm bears at the handle end a 
position-finding stylus, which has below it a large key- 
board of holes exactly corresponding in number, posi- 
tion, and grouping with the number, position, and 
grouping borne by the blank:card. When the stylus 
is depressed into a certain hole in the key-board a 
punch, about mid-way of the lever, finds and punches a 
hole in the exact spot on the card corresponding to the 
hole on the key-board into which the stylus was de- 
pressed. Simpler and more recent is the farm card. 
In punching the spaces indicating dollars the units 
are, for economy sake, disregarded; thus 400 means 
$4,000; 150 means $1,500, and so on. The three col- 
umns to the left of the card simply divide the farms, 
their incomes and products, into ten groups, the first 
column giving ten sizes of farms, the second giving 
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card at the pin box, which is made to close a circuit 
through any one of the magnets of the curved seg- 
ment. Such magnet when energized is made to release 
a trip pawl that is thrown into the path of the swing- 
ing arm and, striking an attachment thereon, causes 
the turning pawl cf the swinging arm to engage an 
adding wheel and turn it a greater or less number of 
spaces according to the position of the magnet in the 
segmental series which has been energized. 

A card to be tabulated on one of these machines is 
required to be placed by the operator beneath the pin- 
box, the pin-box depressed and the card then removed 
by hand. If the card is properly tabulated a little bell 
rings simultaneously with the depression of the pin 
box. If a card has not been properly punched, the 
machine gives notice of the same so that the error 
may be corrected. When the card is removed, it is 
placed by the operator's hand in one of a series of com- 
partments in a case for further classification, and to 
facilitate this work the pin-box is made, through elec- 
trical connections, to automatically open the proper 
door of the compartment into which the card is to 
be stored. 

There are five different kinds of punched cards used 
in the work of the Census Office. In the agricultural 
division there is, in addition to the farm card herein 
illustrated, another card known as the crop card. In 
the population and vital statistics divisions there are 
three different cards, namely, the individual card, the 
family card, and the mortality card. In round numbers 
there have been employed in the whole work of the 
census something over 6,000,000 farm cards, 115,000,000 
crop cards, 76,000,000 individual cards, 16,000,000 fam- 
ily cards, and 1,300,000 mortality cards. The average 
number of farm cards tabulated by the machine above 
described was, for the month of June, 1901, a little’ 
over 5,000 daily. This average has subsequently been 
raised to over 8,000 daily. The crop cards are handled 
more expeditiously, and 10,000 is the daily average. 
The division of agriculture employs twelve of the large 
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of Chief Statisticians Powers, 4 plane, and the mercury cups are 
King, and Hunt, as well as evi- A FARM CARD, AS USED IN CENSUS CALCULATING MACHINE. replaced by spring jacks. The 


dence of the value of the in- 
vention as a factor in the world’s work. ‘The Hol- 
lerith system of mechanical punching and tabula- 


tion had its inception in the preceding census, and 
its fundamental principles and instrumentalities were 
described and illustrated in the issue of this paper 
of August 30, 1890. The system, however, has been 
greatly improved and extended to meet the larger want 
of the time. The two main features of the 
system are, first, a punched card, and, secondly, means 
for transferring its legend mechanically to registers 
which classify it into groups or categories and add 
the units thereof to form sum totals for the groups. 
The punched card varies somewhat in size and shape 
according as it is for population or agriculture. Gen- 
erally speaking, it 7 inches long and 3 


present 


is from 5 to 7 
inches wide, and until its values are explained and un- 
derstood it is a very insignificant and blind piece of 


paste-board. It stands between the enumerator's re 
turn sheet and the tabulating machine, and is the 
means by which the tabulating machine is made to 


classifying the data 
borne by the card into groups, classes, or categories. 


mechanically discriminate in 
The punchings in the card are not for the purpose of 
& public record, but are intermediary instrumentalities 
and the positions of the punched holes in the card 
mean everything to the tabulating machine. By the 
special location of a hole within the limits of certain 
boundary lines on the card it means one thing, and in 
another position it means another thing, and it is this 
position of a punched hole in a card that enables the 
tabulating machine to afterward transfer the value of 
that particular the card to a 


position of a hole on 


Sang of counters and registers classifying the data 
into groups and adding the totals It is done in this 
way: The card having been punched with holes to 
signify by their positions on the card the information 


contained on the 


said i 
“aid int put in 


the 
i tabulating machine, where it acts 
little 
the card and a corresponding 
The pins are 


written enumerator's schedule, 


(diaphragm between a multiplicity of 
Spring-seated pins above 


cury cups below the card. 


ten sources of income, and the third ten sizes of in- 
come, which are arbitrarily indicated by the figures 
and interpreted by an explanatory key. 

The card having been punched, is then placed in a 
tabulating machine. The front view of a group of 
four tabulating sections shows the pin-box, and the 
handle for raising and lowering it being shown on 
the right. The rear view illustrates the quadrantal 
segments of electro-magnets arranged in rear and above 
the adding wheels. This view shows also the multi- 
plicity of electric cables connected to the magnets and 
leading to the pin-box. It is not practicable within the 
limits of space available to describe in detail the tab- 
ulating and adding devices. It must suffice to say 
that a punched card is placed below the pin-box on the 
subjacent table surface bearing the mercury cups 
shown on the right of Fig. 5, and, the pin-box being 
brought down by the operator by means of the handle 
bar, the card automatically selects its counters or add- 
ing wheels as hereinbefore described. To explain how 
the machine adds, i. e., how a group of units is at one 
operation transferred to the adding wheel, reference 
is made to the rear view. For each adding device 
there is a quadrantal series of nine electro-magnets ar- 
ranged in an are about the adding wheels. A radial 
arm oscillates or swings about the center of the adding 
wheels, and in its sweep a pawl carried by it is made 
to turn the adding wheels any number of spaces ac- 
cording to the number to be added. This is accom- 
plished by causing the turning pawl of the swing arm 
to act on the adding wheel sooner or later in the sweep 
of the arm. If it acts immediately on starting it turns 
the adding wheel nine spaces and adds 9. If it does 
not act until it has passed the fifth magnet it turns 
the wheel four spaces and adds 4. The timing of the 
action of the pawl on the adding wheel as the arm 
sweeps the effected by the segmental 
series of electro-magnets as follows: Each magnet is 
onnected to the of the pin-box, and the 
selection of a particular magnet in the curved series 
is controlled by the selective action of the punched 


over same is 


electrodes 


machine itself successively feeds 
each card to the pin-box or circuit controller and tabu- 
lates its data automatically, If an improperly punched 
or distorted card happens to be in the lot it is automat- 
ically thrown out into a special receptacle for it, while 
the properly registered cards go to their own compart- 
ments. These machines have been used experimentally 
in the census work, and the following has been re 
ported as the result of tests, viz., that in six and a halt 
hours 87,000 cards were tabulated on 27 counters, forty 
to fifty minutes of which time was occupied in taking 
the readings from the counters. In the automatic ma- 
chine there is one man to feed the cards in bulk and 
one man to take the readings from the counters, but 
each of these men may perform this service for a num- 
ber of machines. It is estimated that the automatic 
machine is capable of doing at least six times the work 
of the hand machine. 
For courtesies received in gathering the foregoing 
data thanks are due to Dr. LeGrand Powers, Chief of 
the Agricultural Division of the Census Office, 





The Current Supplement, 

Mr. Randolph I. Geare’s article, “From Raft to 
Steamship,” is continued in the current Supriement, 
No. 1372. The third part of this interesting discussion 
is devoted to modern sailing ships, and is well ilius- 
trated by half-tones representing standard types. LE. 
Price-Edwards concludes his article on “Sound Signals.” 
“Some Notes on Steam Turbines” is the title of an 
illustrated paper by F. J. Warburton, in which a most 


important phase of modern steam engineering is 
treated. The account of the Paris Automobile Show, 


begun in last week's Surriement, is concluded. A, D. 
Elbers contributes a most important article on ‘Tests 
and Constitution of Portland Cement.” Coming as it 
does from a writer who has given no little thought to 
the subject, the article of wide interest, 
Among minor articles may be mentioned an account 
of the work at the World's Fair, city of St. Louis, 
“Texas Oil for Locomotive Fuel,” “Lumiére Process of 
Color Photography,” and “Pressure of Luminous Rays,” 


should be 
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A BOAT ON WHEELS 
BY JOHN I VON BLON 
rhe queerest ship that ever sailed is a yacht on 
wheels, a graceful land-going clipper, that glides over 
the pathle stretches of sun-blistered plain, and car 
ries her plucky navigators to and from their gold mine 
in the desert Solitary gold hunters who have 


seen her white sails silhouetted against the bleak 


brown background in their aimless wanderings have 
brought to the outer world 
strange and ludicrous tales of a 7 a 


phantom ship that sped by them 
like a bird on the wing rhe 
spectacle of a trim-built craft 
such as ordinarily belongs to the 
sea skimming over that barren 
expanse where not a drop of 
water ever falls might well 
alarm less superstitious persons 

This vehicl was built by 
Charles 8S. and Carl H. Hoyt 
brothers, of Cleveland, O., eight 
months ago, and has been con 
stantly in use since, running 
thousands of miles Her own 


ers have a gold mine in the 


buttes near the station of Rosa- 
mond, on the western border of 
the desert, and owing to lack of 
a suitable site they established 
their camp nine miles away. 
Between this place and the mine 
is a remarkable dry lake Its 
surface is as hard as concrete, 
and swept as smooth as a tennis 
court by the sands forever 
driven over it by the fierce 
winds rushing down through the Copyright 1902 by 
Tehachepi Pass While trudg 
ing wearily over this level tract, 
before a gale that almost blew them off their feet, 
one of the Hoyts suggested that if they had a wagon 
with sails they might make the trip easier and quicker 
This idea was followed out and with surprising suc 
C@CRE 

With only saw and ax and hammer and knives for 
tools, the young men began the work of construction 
The material available consisted of the odds and ends 
to be found around a mining camp rhe first requisite 
was a& support for the machine, and for this the axl 
of an ordinary worn-out buggy was used, two iron 
wheels 30 inches in diameter, which had done service 
on a farming implement, being attached. Other parts 
were improvised with similar skill and ingenuity 
and after a month of diligent application the work 
men turned out a stanch “boat 14 feet long, 8 feet 
across in front and tapering to the rear, with a mast 
15 feet high. mainsail 10 feet on the boom and 10 feet 
on the mast, jib and jibboom to match \ steering 
contrivance like those on hook-and-ladder trucks was 


devised. and “Desert Queen” stood ready for her trial 


trip The initial run 
was doomed to end in 
disaster W hile tear 
ing alone before a 


strong wind at a ter 
rife rate the machine 
got beyond control and 
a sudden gust brought 
her to grief with a 
crash Bruised men, 
broken timbers and 
wrecked sails littered 
the ground Neither of 
the Hoyts will ever for- 
get the experience, for 
they will always bear 
the marka of the cas 
valty as a reminder, 
Nothing daunted, they 
set to work robuilding, 
and after many days re 
paired the damage and 
made necessary im- 
provements and now 
she carries her owners 
and their tools and sup 
piles to and from the 
mine daily, and often 
on Sundays and holi 
days they take out ex 
cursion parties of half 
a dozen people, usually 
admiring visitors who have gone many miles to see 
the sight. Hundreds have been attracted to Rosa- 
mond from all directions for a look at “Desert 
Queen.” 

Speed is the astonishing quality of the craft, and 
almost beyond belief. Time and again she has sailed 
fifty miles an hour on the dry lake in favorable winds 
On the open desert she has been speeded up consider 
ably, and once is said to have made a straight run of 


John L. von Blon, Los Angeles 
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forty miles in eighty minutes. She answers her helm 
perfectly and sails about as “close” to the wind as the 
ordinary water craft of her size. 

4 fast ride on “Desert Queen,” amid surroundings 
more desolate than the lonely sea itself, is a thrilling 
and exciting experience. You go dodging between the 
dots of greasewood and cacti as you leave the camp 
for the solitude when the wind rises. Here and there 
grotesque yucca trees stand like sentinels, with gaunt 











YACHTING ON THE GREAT DESERT. 


arms outstretched to reach you; horned toads scurry 
away over the hot sands, and lizards dart, looking like 
blue streaks, for the shelter, but not always quickly 
enough, for the “Queen’s” wheels have crushed many 
before they could move; jackrabbits go skittering 
through the brush, and little ash-colored desert chip 
munks scatter the sand about in their frenzied haste 
to get into their retreats; now and then a coyote, long 
and gray and lean—the picture of starved want—rises 
upon his scraggy hind legs and sniffs; occasionally 
you will run over a deadly “sidewinder” (rattlesnake) 
and hear the whirring of the rattles, or pass the 
bleaching bones of some poor creature that suffered 


the horrors « 


f starvation and probably sucked the 
blood from its own parched tongue before the end 
came 

These are familiar scenes, and at first you notice 
them rhen the wind grows stronger and the pace 
madder You tie a string to your hat and anchor it 
to your suspender; your handkerchief is whipped from 


your neck and goes sailing and writhing up and away 





IN THE GUN SHOPS AT ESSEN. 


away out of sight almost before you realize that it is 
gone. The wind here is different from any that ever 
blew in any other part of the world. The “Queen” is 
fairly flying now and but a little sail is up. The air 
is filled with sand and pebbles as large as buckshot 
and they pelt you hard; all around towering spirals of 
dust—small end of the spiral down—go springing 
across the plain, whirling up sand to feed the terrible 
storm that is sweeping from the Sierra Madre Moun- 
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tains to Death Valley. Wilder becomes the speed, and 
you hang on frantically with both hands and find it 
hard to catch your breath. The man at the helm and 
the man hauling in canvas are too busy to see you 
gasp and shiver, but at last the sails are all lowered 
and the wonderful voyage is ended. But then it has 
not begun to blow yet on the Mojave Desert! Thirty 
minutes later you could not stand anywhere on the 
ground over which you have passed without a post to 
cling to! 
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} SOME INTERESTING FEATURES 
| OF THE KRUPP WORKS AT ESSEN. 
BY HENRY L. GEISSEL. 

One of the most attractive 
features at the Columbian Expo- 
| sition in Chicago was that of the 
great Krupp works. Since that 
time this firm has made no sim- 
ilar exhibition, but it is just an- 
nounced that a display, which 
will cost over a million dollars, 
is being arranged for the indus 
trial exposition to be held in 
Diisseldorf There is no indus- 
trial plant in the world the story 
of which is more interesting. 

Within a few German miles of 
the Rhine, north of the Ruhr, 
in fertile, undulating, yet not 
attractive country, surrounded 
by the most important coal 
mines in Germany, lies the town 
of Essen. With the exception 
of a time-honored cathedral, Es- 
sen, despite its age, can boast of 
no historical relic of ancient 
days. The square before the 
town hall is embellished by a 
bronze monument from the mas- 
ter hand of the sculptor Schaper, representing not a 
king or hero, but a man clad in a simple citizen's coat, 
whose right hand rests on an anvil, and whose pene- 
trating eyes are overhung by a thinker’s brow. The 
granite pedestal bears in golden letters the words: 

“ALFRED Krupp.” 

The town of Essen has erected this life-like statue 
in grateful commemoration for generations now and to 
come of her most distinguished son For this man, 
sprung from an old and honorable family in Essen, 
within the time of half a generation, raised the small 
unknown country town to its present importance and 
celebrity He did not sit in the Council of Aldermen, 
but in the small steel foundry, inherited from his fa 
ther, which employed hardly a dozen workmen. This 
steel foundry, however, rose to world-wide fame, and 
grew beyond all limits At the time of Alfred 
Krupp’s death, in 1887, the number of employés and 
workmen of his works was 25,000 

On April 1, 1901, the number of hands employed in 
all the Krupp works, including 3,823 engineers and 
office men, amounted to 
16,077 A few figures, 
for which the writer is 
indebted to the courtesy 
of the administration of 
the Krupp works (who 
also, by the way, sup 
plied the photographs 
reproduced with this 
article), show the im 
mense extent of Krupp’s 
establishments 

During the year 1900 
the works at Essen con 
sumed 937,172 tons of 
coal, or an average of 
3,123 tons per day, rep- 
resenting four railroad 
trains of 40 cars, each 
of a capacity of 20 tons. 
The other Krupp works 
consumed 655,125 tons, 
making a total of 1,592, 
296 tons, or 5,307 tons 
per day. The consump 
tion of water at the Es 
sen works, during the 
same year, amounted to 
660,000,000 cubic feet, or 
equaled the annual 
water consumption of 
the city of Amsterdam. 
The gas consumption at the Essen works in 1900 was 
665,000,000 cubic feet, as compared with 660,600,000 
cubic feet consumed in 1900 by the city of Breslau. 
The number of gas-lights outside of the workshops was 
2,658, and that within the shops 43,012. The gas works 
of the Krupp works is the sixth largest in the German 
Empire. 

The electric plant of the steel works includes seven 
distributing stations, 128 miles of cable, 1,062 arc 
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lights, 9,097 incandescent lights, and 304 motors. The 
railroad system of the Essen works has a combined 


length of 68 miles, and the rolling stock includes 44 
locomotives and 1,920 cars, while the telegraph system 
has a length of 52 miles and 37 stations, equipped with 
58 Morse apparatus Besides their own system, 


18,037 telegrams were dispatched and received 


from the State Telegraph The telephone service 
includes 39 stations, with 358 apparatus, the 
length of the wire ines being 278 miles. The 
average daily ca Is during 1900 were 1,100 
Krupp’s fire brigade consists of 110 men, 86 
electric signal stations, and 492 fire hydrants 


There were in operation at the Essen works 
during the year 1900 1,600 various ovens and 
fires, 4,555 machines and machine tools, 132 steam 
hammers, 30 hydraulic presses, 316 stationary 
steam boilers, 497 steam engines, 558 cranes. In 
addition to the Essen works, the firm of Friedr. 
Krupp owns and operates the Annen Steel Works, 
formerly Asthéwer & Co., which Krupp acquired 
in 1866, and whose proprietor he made a member 
of his directorate These works supply chiefly 
gun barrels ship and railway materials, rudder 
About 


frames, locomotive and car wheels, etc. 


1,000 hands find employment at Annen 


During the year 1893, the Gruson works of 
Buckau-Magdeburg became 


These works make a specialty of the manufacture 


Krupp’s property. 
of iron-clad turrets, mining machinery, etc. Last 
year some 4,000 men were employed at the Buckau 
works 

The Germania Shipbuilding Yards, at Kiel, were 
added to the Krupp properties in 1896. The yards 
have turned out many battieships, cruisers, tor- 
pedo-boats, etc., and built also the Imperial yacht 
“Hohenzollern 

The firm furthermore owns and operates four 
metallurgical works with large blast furnaces at 
Duisburg, Neuwied, Engers, and Rheinhausen; 
steel works at Sayn, four coal 


mines, 500 iron ore mines in Ger 
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calibers, with a charge of 93 pounds of smokeless 
powder, fired a 174-pound shell a distance of 22,120 


yards, or 12.6 miles. The curve of the trajectory 
would have passed over the Alps near Mont Blanc 
and its summit, which reaches an altitude of 21,594 
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rounds, the resistance and working of the mechan- 
isms of the completed guns and carriages are tested. 
This ground also serves for ascertaining whether the 
ballastic capacities of the guns are satisfactory. An 
other illustration shows one of the 5,000-ton hydraulic 
forging presses. Four cylindrical columns sup- 
port a solid transom, from the lower side of which 
protrudes an iron cylinder 3.4 feet in diameter, 
which carries the hammer. A crane brings from 
one of the open-hearth furnaces the mass of hoi 
steel, which is put on the anvil, and the ram ¢de- 
scends slowly and noiselessly upon the ingot, flat- 
tening it like a piece of butter. The hydraulic 
pressure used is 8,500 pounds per square inch, 
yielding a total pressure of 5,000,000 kilogrammes, 
or 5,000 tons. When this press makes only twelve 
strokes a minute, and by each of them compresses 
the ingot two inches, this would correspond to 
the work of 666 horses. 

The Krupp works, however, are not only en- 
gaged in the manufacture of deadly weapons and 
war material, but many other articles are made. 
Steel rails, wire, iron and steel in bars and rods, 
structural iron, steel and iron wheels, armor- 
plates, sheet iron, steel forgings, steel castings, 
aachors, rudders, stems for vessels, steel shafts 
and cranks, springs, and many other things are 
turned out in immense quantities. 

The present owner of the firm of Friedrich 
Krupp is Herr Friedrich Alfred Krupp, son of Al 
fred Krupp, and grandson of Friedrich Krupp. 
Last year the German Emperor, while visiting the 
Krupp family at their palatial country residence 
at Hiigel, near Essen, bestowed upon Mr. Krupp, 
who is a close friend of His Majesty, the rank of 
an “Actual Privy Councilor of Commerce,” which 
position, in Prussia, carries with it the title of 
“Excellency.” At various times the Krupps bave 
been offered a baronetcy, but they always politely 
declined,, urging that they would rather ,rank 
among the “first citizens” than 
among the “last noblemen” of the 





many, several mines in Spain, a 
proving ground at Meppen, three 
sea-going steamers, several clay, 
brick and stone yards, sawmills, 
etc. 

One of the most interesting feat- 
ures is the Meppen proving ground, 





where heavy guns aré tested 
The middle yoke of the great 
traveling cranes for handling 
heavy guns is calculated to carry 


200 tons, and the cranes, by their 
combined capacity, lift a 120-ton 
17-inch gun from its 16-axle trans 
portation car and place it on the 
carriage rhe big gun and its 
four brothers are the largest in 
the world Their armor-piercing 
projectile weighs 2,000 pounds; it 
is of the height of a tall man, and 
when propelled by a charge of 904 
pounds of brown prismatic pow 
der, it has an initial velocity of 


1,980 foot-seconds, and an initial 


energy of 60,000 foot tons rhe proving ground is 
also equipped with a complete meteorological observa 
tory, in order to determine the resistance of the air, 
the velocity and force of the wind, the density of the 
air, temperature and barometric variations, etc. Some 
years ago, in the presence of the German Emperor 
and Herr Krupp, a 9.45-inch coast-defense gun, of 40 








PROVING GROUNDS AT MEPPEN, SHOWING THE TRAVELING CRANE FOR SHIFTING 


HEAVY GUNS. 


feet, and would have risen above the top of Mont 
Although this is the longest range ever 
reached in an experiment, it is by no means the limit 
which to-day can be obtained. 


Blanc, 


One of the cuts shows a view of the Essen shooting 
range This place is situated right in the works. 
Properly speaking, it is not a shooting range, but 
rather a very extensive 
and costly testing place 
for the gun shops. 
Here, by a number of 





ONE OF THE KRUPP STEAM HAMMERS, SHOWING THE CRANE FOR HANDLING 
MATERIAL ON THE ANVIL. 


empire. 

Though Mr. Krupp dictates the 
policy of his immense enterprise 
—of which he is the sole owner— 
in person, yet the genera) admin- 
istration rests with a “Directo 
rium,” composed of twelve mem- 
bers. The directorium is com 
posed of financiers, engineers, mil- 
itary, naval, commercial and tech- 
nical experts of highest standing. 
It is a kind of cabinet, over which 
the gun-king presides 


eee soe — 


Some observations on the struc 
ture of Nelumbo, contributed by 
H. Lyon to the Minnesota Botani 
cal Studies for 1901, throw con 
siderable doubt on the correctness 
of the present position of the 
Nymphewacew in the natural sys 
tem. According to him the fibro 
vascular bundles are closed and 
are placed irregularly in the stem. The embryo at no 
time possesses two distinct cotyledons, The single 
cotyledon is at first quite undivided, but subsequently 
becomes deeply two-lobed, each lobe growing rapidly 
cownward outside the endosperm. The structure of 
the ripe seeds conforms more closely to the monocotyle- 
conous than to the dicotyledonous type, The develop- 
ment of the embryo closely resembles that of Pistta. 
On these grounds the author proposes that the order 
Nymphwacem be removed from the Dicotyledons and 
placed among Monocotyledons in series Helobim, 





A GROUP OF FIELD GUNS AT THE PROVING GROUNDS, 
MEPPEN. 
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AN INSECT GEOMETRICIAN 


BY HERMAN MUCKERMANN, 46. /7., SACRED HEART COLLEGE, PRAIRIE Dt 


CHIEN Wis 
Not less wonderful in its instinctive habits than 
ants and bees, though of a still more insignificant size 
and appearance, the Rhynchites betula L. is without 
douli one of the most interesting species of the whole 
order of Coleoptera In constructing the cradle for its 


young this tiny black snout-beetle has for ages been 





carrying out a problem which, at least in its entirety 
Was not known to man before the year 1673, when the 
great mathematical genius, Huygens, published his 
celebrated “Horologium Oscillatorium 

it may prove of interest to hear some particulars 
about this little architect, especially since, to our 
knowledge, its species does not occur among American 
Rhynchites 
endeavor to give a brief account of this beetle and its 


rherefore, in the following notes, I shall 


problem, basing my remarks on the investigations 
and writings of Debay* and of Wasmann,? and upon 
observations which | myself made some years ago in 
Holland 

In early spring, as soon as the Rh. betulat has 
emerged from the ground, it climbs up a birch-tree 
where, after mating, the female at once proceeds to 
construct from the pliant young birch leaves a little 
house for her offspring. Carefully examining the edge 
of a leaf, the beetle suddenly stops and begins to cut 
the outlines of what is to be the cradle for its littl 
ones. It starts at the upper margin of one side of the 
leaf Directing its head toward the upper part of 
the central rib, it cuts with its admirably adapted 
mandibles an S-shaped curve, whose terminal touches 
the leaf's central rib. Then after having made a slight 
incision into the main nerve of the leaf, in order to 
impair the flow of the sap, it cuts, across the other 
half of the leaf, a corresponding but more horizontal 
curve which terminates a little higher on the central 
rib. Then, after repassing the line of the entire cut 
to trim the edges and to cut through some nerves still 
connected, it once more stations itself at the starting 
point of the whole operation. With the claws of its 
legs, whose femurs are powerful levers, it next grasps 
the edge of the leaf, and walking now downward, now 
to the middle, it rolls up in less than two minutes the 
one-half of the leaf into a sort of funnel, opening 
downward After a short repast, which very pru 
dently is taken from parts close to the main ribs, our 
little worker hastens to roll up the other side of the 
leaf around the funnel just formed, in which opera 
tion it uses its legs in a manner just the reverse of 
the former 

Now, after 30 minutes’ work, the main preparations 
have been completed for depositing the eggs The 
beetle crawls into the funnel's interior, cuts out three 
or four little pockets and introduces an egg into each 
After thie has been done, nothing remains but to 
close the precious chamber as firmly as possible. To 
accomplish this it walks first to the upper end of the 
funnel and pierces the different layers of the leaf in 
such a way as to make them adhere to each other 
Then it returns to the lower end of the leaf, and 
grasping its apex, forms a second funnel, with its 
opening directed upward and fitting exactly into 
the larger one (Fig. 1) 

In doing all this our little architect, otherwise 
of so timid a nature, exhibits such an interest and 
fervor that, as I myself more than once have ob 
served, it does not desist from its ingenious work 
once begun, even though taken into the observ- 
er’s hand 

Now in what does the real problem of the beetle 
consist and what has it to do with the conserva 
tion of its species? 

Unrolling the leaf and spreading it on a plain 
surface (Fig. 2), we shall find that the exterior 
margin of the leaf and the S-curve cut by the 
beetle are in the same relation to each other as 
the two curves of higher mathematics, the in- 
volute and evolute, i. e., vw, tu, rs, pq, im are 
almost perpendicular to the exterior margin w, u, 
8, qd, m, and are equal to the corresponding curves v y g, 
tvo. ryvg@g. pug. tyg, respectively. In other words, 
our little mathematician cuts its S-curve so that the 
length of the cut made and the distance from the exte- 
rior margin always remain the same. This problem 
coincides with the task of higher mathematics, from 
a given involute to construct the corresponding evo- 
lute, and consequently involves a most complicated 
combination of differential calculus and geometry. 

But to what kind of curve does the evolute of Rh 
betule belong? As Prof. Heis first discovered, the 
evolute is in this case nothing else than an unfinished 
cirele, which has its terminals in the joints, g and y. 
Besides, according to the same authority, the more 
horizontal curve of the second half of the leaf is to 
be considered as a very appropriate flattening of the 
first curve, which has a more perpendicular position. 


* Dr. Debay, Beitraeve zur Entwicklungegeschichte der Ruesselkaefer 
ace der Familie der Attelabiden, Bonn 1846. 

+ Erich Wasmans, 8. J. Der Trichterwickler, Muenster 1884. 

¢ From betula, birch-tree, 
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For, since the broader exterior windings, A, B, C, cor- 
respond to the smaller interior, H, G, F, without being 
shortened (i. ¢., ab and cd are equal tol m and ik, re- 
spectively), the second S-curve must necessarily lie in 
a more horizontal position. 

This is one part of our little builder's problem. The 
other consists in the suitableness of the chosen curve 
to the formation ofa funnel. Supposing that the beetle 
wished to construct from the birch leaf the largest and 
strongest funnel possible, and that, too, in the shortest 
time and with the expenditure of the least amount 
of its limited strength, it could really not choose a 
more suitable curve 

The funnel may be considered as a surface conically 
evolvable, which, when spread out upon a plane, coin 
cides with it in all its points. Now such a surface can 
be rolled up in two ways, so that the lines of convolu 
tion meet either in one point or in a row of points, 
lying in a straight or curved line (Fig. 3) To have 
them meet in one point is, in our case, altogether out 
of question. For apart from the fact that the central 
rib would most probably 
tear in the course of the 
operation, it would exceed 
the strength of our little 
beetle to handle the whole 
surface, o a, at once. 
Therefore the second man- 
ner of convolution had to 
be chosen. Yet here again 
it would not do to have 
the upper margin in a 
straight line, for in rolling 
up the leaf the upper and 
lower openings wovld have 
to become either equal in 
their respective diameters 

not. In the first case 
we would have no funnel, 





t only a useless cylin 
Fig. 1.—The Scientifically Con- 
structed Nest of the Rhynchites 
Betulae, (After Wasmana.,) larger opening would be 


der; in the second the 


either above or below If 
above, the funne! because reversed evidently would 
not serve its purpose; if below, the length of the side, 
o a, would either not correspond to that of the outer 
edge, a g, or at least the oblique position of the funnel 
would make it impossible to wind the other half of the 
leaf around it The margin, therefore, must be a 
curved line But this curved line again would be 
either convex or concave, or partly convex, partly con- 
cave. Of these possible cases, the first two would be 
impractical; for the merely convex margin has all the 
disadvantages of a straight one, and, besides, would 
make the poor beetle do superfluous work in rolling 
up a part of the leaf (o b ac), that is of no use in the 
formation of the funnel. A funnel with a merely con 
eave margin would have too many windings closely 
packed at the top, and thus overtax the strength of 
the builder: and the funnel, which is subsequently to 
serve also as food for the larve, would have, perhaps, 
dwindled down too much in size. 














Fig. 2. (After Wasmann modified.) Fig. 8. (After Wasmann.,) 
The curve g w’ u’ 8’ q’ 0’ m’ k’ bh’ represents the mathematical involute belonging to 
the evolute gilnprtyy 


Therefore, there only remains the concavo-convex 
line of section, in which again either the convex or the 
concave part might be longer. And here, as Wasmann 
justly remarks, “the technical ingenuity of our archi- 
tect shows itself in its brightest light.” For what 
would be the result if the convex part were longer? 
We need but to cut such a funnel from paper and see. 
First of all, it is not pointed enough. Besides, the 
part, hb, is not in the spiral of the point, as it should 
be, but along the vertical axis, and thereby the curve, 
ocbdd, will no longer have the required length. And 
the part, ca@bd, would most unsuitably protrude above 
the funnel’s apex. At any rate, the funnel would be 
lacking in firmness and could not be closed so tightly 
as it should be. 

But if, as is actually the fact, our architect chooses 
to make the concave part of the margin longer in the 
above mentioned proportion to the leaf’s outer mar- 
gin, then all requirements are most admirably met, 
and not a trace of the disadvantages of the former 
methods can be discovered. Without wishing to main- 
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tain that no other curve might possibly bring about 
the same result, there is certainly none so simple and 
yet so wonderfully appropriate. 

To understand this still more clearly, we may finally 
direct our attention for a moment to the purpose 
which the funnel has. What is the real destiny of this 


artistic house? To insure the preservation of the 
species, Rhynchites betula, it is absolutely neces- 
sary that in its larval stage .he young progeny should 
be guarded against all harmful influences resulting 
from atmospheric changes. Now it has been experi- 
mentally proved that every larva, in spite of abundant 
food, simply dries up when taken out of the tightly- 
rolled and well-sealed funnel. Moreover, on account 
of the constitution of its stomach, the larva can feed 
only on dry leaves, supplied by its habitation. And 
for making the birch leaf dry in due time, the mother 
beetle wisely provided by not forgetting to make the 
incision in the leaf’s central rib. Finally, because the 
number of its progeny is so exceedingly small, it had 
to guard them well against all insectivorous animals. 
But who can suggest a hiding-place better adapted to 
its purposes than a dry, meaningless leaf, rolled up and 
closed with so great care? 

Thus, whether technically or economically consid- 
ered, the house of Rh. betula, constructed under nor- 
mal conditions, is a real masterpiece and in every re- 
spect most perfect Full of admiration, therefore, we 
look upon this little genius which, having scarcely es- 
caped from its swaddling clothes, and without any 
education or experience whatsoever, performs a two- 
fold mathematical and practical problem with the 
greatest skill and facility. Certainly to explain psy- 
chologically such a phenomenon, no automatic machine, 
as Cartesius believed, will suffice. For it is evident 
that Rh. betula is all the time guided by its senses. 
Neither can there be any question of an intelligence 
(sensu proprio) abiding in the beetle itself. For, 
first, such an intelligence would by far exceed that 
of man, and, secondly, it leaves unexplained the great 
stupidity which the beetle shows when the exterior 
circumstances are in any way disturbed by man or 
nature. The sole explanation best adapted to avoid all 
contradictions and to solve sufficiently all parts of this 
psychological problem seems to us to be given by in- 
stinct, as defined by Wasmann,* “the sum of the specific 
faculties of the sensitive cognition and appetency, es- 
sentially connected with the nervous system and trans- 
mitted by the same 

"= 
The Mushroom, 

The London Lancet says: “The notion has long 
been held that the mushroom presented the composi- 
tion of animal flesh, which le: to its being called the 
‘vegetable beefsteak It appears, however, that this 
conclusion has been based on some analysis made many 
years ago, when analytical methods were not as exact 
as they are now and when the chemistry of food was 
not so well understood. In one regard, at any rate, the 
mushroom does resemble a beefsteak—in that it con- 
But the 
dry, solid constituents of the mushroom differ very 

materially in kind from the solids of meat. The 
most important difference is due to the rich pro- 
portion of proteids—the so-called flesh-formers— 
in meat as compared with the feeble amount in the 


tains practically the same amount of water 


mushroom. This fact, as ascertained by recent 
analyses, hardly justifies the mushroom being re- 
garded as a ‘vegetable beefsteak.’ It may be a 
blow to the vegetarian, but he would have to con- 
sume at least ten pounds of mushrooms in order 
to gain the equivalent of a little over one pound of 
prime beef. Indeed, in the light of modern inquiry 
there seems to be no reason for believing that 
mushrooms possess any greater food value than 
other ordinary fresh vegetable foods, and in many 
respects they compare unfavorably with them. 

“Still, the fresh tender mushroom is undoubtedly 
easily digestible, and as it contains carbohydrates, 
in addition to some proteid, it is obvious that it is 
of some dietetic value. This value is not com- 
parabie with that possessed by essential foods, such as 
meat, milk and eggs. The mushroom, however, con- 
tains an unusual proportion of potassium salts. Few 
will deny that the mushroom is an excellent adjunct 
to many dishes; it has an appetizing flavor, and this 
quality alone makes it dietetically vaiuable.” 





-_-o-se 


International Exhibition of Motor Boats. 

Count Talleyrand-Périgord informs us that an ex- 
position and competition of motor-driven boats and 
motors for sailing boats will take place in June, 1902, 
near Berlin, on Lake Wannsee in the royal forest. Al- 
though the exhibition is especially intended for in- 
ventors and manufacturers of launches, it is expected 
that other trades will likewise give it the attention 
which it certainly deserves. Communications may be 
addressed to the Secretary, Universitaetsstrasse 1, Ber- 
lin, Germany. 








* Wasmann, S. J. Die psychischen Fachigkeiten der Ameisen. Zoologica, 
Heft 26, Stuttgart 1899, p. 81. 
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THE DAVIS SHAFT COUPLING. 

A coupling that will hold the abutting ends of two 
lines of shafting securely together in a straight line, 
without the use of keys or similar devices, is one of 
Davis 








=— 














the latest mechanical appliances of the W. P. 
Machine Company, Rochester, N. Y. The coupling 
is what is termed a “compression” coupling, or, in 
other words, one that exerts its force inwardly to- 
ward the shaft, instead of outwardly from the shaft. 

The essential feature of the Davis coupling is 
to be found in an outer shell in the form of a 
pelt-pulley, to 
arms tangentially 
of the hub. A glance at the accompanying illus 
tration will show that this hub, so far from being 
construction, is split into three 
longitudinal segments, each of which is fastened 
to the outer shell by one of the arms mentioned. 
Within the hub, the shaft to be 
coupled are received In order to lock the hub- 
segments and shaft ends rigidly together, clamps 


hub is secured by 


circumference 


which shell a 


disposed to the 


of the ordinary 


ends of the 


comprising each a sleeve and an integrally-formed 
flange are slipped over the tapered hub. As our 
illustration shows, the flanges of opposing clamps 

are drawn toward each other and locked together 

by bolts. It is evident that the tighter the nuts on 
the bolts are screwed up, the higher the clamp-sleeve 
will be seated on the tapered hub, the more closely 
will the hub-segments be contracted, and the more 
powerfully will the shaft ends be gripped. Mechani- 
cally considered, this coupling seems to be constructed 
on principles, the correctness of which can hardly be 
doubted. The fact that no required, and 
that the few bolts employed are so completely housed 
that they cannot in any way catch the clothing of an 


keys are 


attendant, are also points of interest and value. By 


the employment of reducing couplings it is possible 


different diameters. 


to unite nal 

It will readily be seen that the coupling can be 
quickly p:aced on the shafting, and when drawn 
together ic brings the shaft into perfect aline 


ment 
To remove the cou, !ing from the shaft the bolts 
Each bolt 


are first taken out. is then screwed into 


a tapped hole in the flange, and as the bolts are 
turned in, the point of each bolt comes in contact 
with the arm of the coupling In this way the 


flanges are forced from the coupling 


— —>+ +> 7 
THE HANSON-LEE TYPEWRITER. 
known that the first 
typewriting machine of the “basket 
Milwaukee, Wis., and that 
this machine, which was chiefly the invention of the 
late C 
ie # 
original “Remington,” but it is not as well 
that the achievement in this 
art, herein illustrated, is also a Milwaukee 


It is now generally practical 
and successful 
pattern” was invented in 
was taken to Ilion, 


market as the 


Latham Sholes 
and put upon the 


known latest 


The Hanson-Lee machine, as it is 
departure 


product 


called, is a distinct and radical 


from all its predecessors in the art of me- 


chanical writing, its distinguishing char- 


acteristics being a vertically arranged hori 


zontal revolving platen, in connection with 
a horizontally disposed key-board. By rea 
son of this device this machine is peculiarly 
work, involving 


adapte for commercial 


long columns of figures, while at the same 
time it i viceable for corre- 
spondence, and the making of copies, as 


are the machines in 
ing horizontally 


ordinary use, employ- 


arranged platens 


As shown in the acx 
tion the 


ompanying illustra- 


Hanson-Lee machine is provided 
with a pair of vertical guide-posts 
for the 


platen-supporting slide, the said 


grooved 
reception of a vertically movabte 
platen be- 
ing automatically revolved by the depression 
of the type-levers,. and of a proper diameter 
to permit the sheet of paper to be 


and 


wrapped 
around it, 


held by a series of open 
annular spring bands Besides the usual 
type-key, shift, and spacer-bar levers, there 
is a line key with connecting mechanism 


so that the platen can be elevated the space 
of either a single or double line, as desired: 
and a margin-regulating mechanism and 
key, so that, at the end of a line (or sooner 
if desired) by touching this last-named key, 
the platen will 
the predetermined 


whirl around and stop at 
distance from the left 


@dge of the sheet, for the beginning of the 
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next line, the adjustment of the margin to any width 
desired being quickly made, and as quickly changed. 
The ribbon feeds automatically and is vertically dis- 
posed across the front of the platen, and as it is very 
narrow, only the line being typewritten is concealed 
thereby, all the preceding lines being always distinctly 
visible. The platen-supporting slide is movably sup- 
ported on a central vertical shaft, and at any time 
can be depressed by hand thereon, if it is desirable 
to lower it, but the eutire action of the machine is 
automatic, and by depressing an arm, and thereby 


forcing the platen-supporting slide from engagement 
with the dogs which ordinarily raise the platen, tooth 





THE DAVIS COMPRESSION COUPLING. 


by tooth, for each line, the slide carrying the platen 
will be instantly raised its full height, so as to be 
in position to remove the sheet of paper therefrom, or 
place a fresh sheet thereon, after which the platen 
can be quickly depressed to its initial position. 

The actuating mechanism for vertically moving or 
horizontally revolving the platen comprises inde- 




















DIAGRAM SHOWING THE ACTION OF THE TYPEWRITER. 
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pendent spring mechanism and suitable connections, 
there being two drums, with volute springs therein 
adapted to revolve said drums in opposite directions, 
the described line-key being connected with one of 
said drums for automatically raising the platen, with- 
out rotating the same, and the margin-regulating key 
being connected to the other drum for automatically 
revolving the platen, without varying its elevation, by 
the mere act of depression of one or the other of the 
said keys. Further, each time the last-named key is 
depressed to revolve the platen the spring within th 
drum connected thereto is thereby automatically wound 
up, so that there is no “running down” of the spring 
from constant use, and no winding by hand neces- 
sary. 

The characters are arranged, as is usual in shift 
machines, in pairs at the ends of the type-bars, 
which latter are supported in radially-disposed 
grooves in an are-shaped guide, pivotally secured 
to the uprights of the machine, said type-bars 
being linked to the type-key levers, and when 
the shift-key is struck, the said guide, with the 
rear ends of the levers connected thereto, is 
thereby carried to the left, and changed in posi- 
tion so that the “upper case” characters will prop- 
erly strike the common point of impact without 
any lateral change of position of the platen, the 
release of the shift-key causing the said guide to 
return to its normal position, this being accom- 
plished without any frictional resistance or inter- 
ference. 

The original machine was invented by the late 
Walter H. Hanson, of Milwaukee, and patented 
some three years ago, since which time it has been 
greatly improved and simplified and is protected by a 
series of patents in the United States, Canada and the 
principal European countries. The present owner 0: 
the patents is one of the patentees, Rev. O. H. Lee, No 
462 Fourth Avenue, Milwaukee, Wis. 

US FE BRS ARIE (5°) ERT ES Ete eee ne 

Inventions Awahting the Touch of Genius, 

For every ingenious young American, rich prizes 
are waiting, not only for great discoveries, but also 
for little things, simple improvementg on the things 
we have. Whatever occupation he may choose, he 
will find that that calling is in need of men whe can 
think of something new and better. For the men who 
have thought of new things, however simple, there 
have been in recent years in America, rich material 
rewards. Such a man was Hayward Augustus Har- 
vey, who recently died a millionaire. His father waa 
the village blacksmith in Jamestown, New York, 
early in the last century. Harvey saw how slow was 
the work of forging small things on an anvil, and 
sought to do it by labor-saving machinery. He be- 
came the pioneer in screw machinery and automatic 
pin machinery. He revolutionized screw-making. 

The gimlet-pointed screw was his. His last import- 

ant discovery was the armor-making process which 

bears his name. He took out seventy-nine patents— 
not very many for a life of seventy years, but he 

did not rush to the Patent Office with every half-con 

ceived idea. No fortune ever more honest): 
earned or justly deserved than his. Lik 
many other inventors, he showed his fellow 
men how to live simply 

Concentrate your mind on the subject of 
needed inventions for five minutes, and you 
can think of a dozen things, any one of 
which would make its inventor rich beyond 
the dreams of avarice. To give a list of all 
the inventions that are needed in this year, 
1902, would be beyond any man’s power.— 
Franklin J. Forbes, in success. 


was 


—- +. ee ee 


A Heat-Detecting Machinery-Paint, 


Machinery suffers, perhaps, as much from 
overheating as it does from general wear 
In order to indicate when the moving parts 
have become excessively heated, a German 
inventor has devised a paint composed of 
an amalgam of the iodides of mercury and 
copper—a composition which, he claims, wil! 
turn color when heated bearings to which 
it is applied are red in color under normal! 
conditions. But when a temperature of 140 
deg. Fahr. is reached, the paint turns 
black. 

SS i 

Aluminium saw handles are being intro- 
duced which are said to be both lighter and 
stronger than those of wood. There are 
several shapes, but they are all made of thin 
sheet metal worked into the desired form 
and supplied with perforations for the pur- 
pose of enabling workmen to get a secure 
hold of the tool. One of the designs offered 
is adjustable so that the right hand side of 
the handle is flush with the saw, permitting 
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the operator to work close to the floor or in 
other inconvenient places. 
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Brief Notes Concerning Patents, 


A café is drawing Chicago by advertising 


wfth a 


snap 


trade in 


that every table is equipped telephone rh 


latest innovation is called a jack rhe tel 


movable, so that a diner may order on 


phones ars 


with his meal Connection is made simply by drop 


ping a dime in a slot in a box underneath the appar 


atus \ man may, therefore, eat, and talk with any 


one mies away 


John J. Hoffman, formerly employed as foreman of 
the box department of the Duryea Starch Company 
has brought suit against Walter E. Duryea for $50,000 
damages. It claimed that Hoffman designed a box 
which prevented the leakage of the starch dust there 


from, and he claims that Duryea induced him to assign 


the patent to him on the promise that he would form 


a company for its manufacture and sale, and this, it is 


alleged, he neglected to do 


Herr August 


influence the 


The new lace machine invented by 
Matitsch, of 


ace manufacturing 


Vienna, it is stated, will 


industry rhe machine makes 


genuine lace of such a quality as to be absolutely in 


hand-made lace The apparatus 


English twist lace ma 


distinguishable from 


is based on the principle of the 
chine, but is provided with a mechanism which makes 
and each needle in 


it possible to move each carriage 


dependently. The machine is a complete substitute for 


the pillow and other appliances for hand lace making 

‘he presentation to Congress of a memorial praying 
that the 
dore R 
monitor 
in 1841 Mr 


structure, 


government bestow some recognition on Theo 


brings to light another inventor of th« 


states that 


rimby 


turret The memorial away bac! 


Timby conceived the idea of a circulat 


iron rotatable on a vertical axis, which 


ructure would contain guns that could be directed to 


any desired point on the horizon At the request of 
John C. Calhoun, Mr. Timby is 


model of his invention. In September, 1862, Mr 


said to have made a 


rim 


by took out patents on his revolving turret, and in tl! 


influence of wealthy friends, h: 


Monitor It is claimed that 


same year, through the 


succeeded in building the 


Ericsson worked out Mr. Timby’s patented in 


John 
vention 


Fer transporting rails a truck has been designed 


which is somewhat similar to that ordinarily used | 


hook and ladder companies It differs in the fact that 


it is collapsible, the connection between the two sets of 


wheels being made by a 6-inch pipe n which slides a 
4',-inch pipe Thus the vehicle can be shortened to 
accommodate itself to the length of the rail, yet the 
pipes are held to the desired length by metal pins 
placed at convenient peints. Cranes attached to the 


forward and rear ends of the truck are connected with 
block and tackle, by 


the heaviest rail carried rhe steering ap 


which two men can readily raise 


and lower 
paratus consists of a wheel similar to those on a fire 
truck 


truck is 


In carrying short lengths of rail, a two-wheel 


supplied which is moved by hand powe! 


This vehicle can be loaded on board the repair car, and 


will do the work of four to six men in lifting 


A new range finder has been invented by a London 
engineer which consists of two separate parts, a port 
able base and binocular fleld glass rhe base is a tube 


and has at each end of it a pair of reflecting surfaces 


placed at an angle of 45 deg rhe binocular, which is 
of the 


dices 


prism type, has in its focal planes scales, in 


lines or wires, supplied with the necessary means 


of adjustment by which the angle between rays of light 


coming from a distant object and entering the two 


telescopes can be measured An important part of the 
invention consists in constructing the binocular so as 


distance between the without 


that 


to vary the evyepleces 


greatly varying between the object glasses and 


without impairing the accuracy of measurement of the 


angle between rays rh effect is accomplished by 


mounting the two telescopes on a hinged joint, the 


hinges being in one plane, with the centers of the two 


object glasses for the mean distance between the eyes 


of obeervers 


lwo eminent French ecientists, M. Desgrez, a pro 


fessor at the Faculty of Medicine, and M. Balthazard 
a house surgeon in a hospital, have invented a new 
apparatus for purifying vitiated air, which will be of 
inestimable benefit in crowded offices, and other places 


dificult to provide adequate ventilation 


tried 


where it is 


The appliance has been successfully before the 
Prefect of Police and the 
ulty of Medicine rhe 


properties possessed by the 


chief physicians of the Fac 
process is an application of the 
compound sodium bi-oxide 
which was discovered by an English chemist, Mr. Ver 


1862, but has hitherto not been util 


non Harcourt, in 


ized. This compound, when brought into contact with 


water, decomposes immediately, one part of the oxygen 
being thrown off and 
therefore 


mosphere which is 


oxide of sodium remaining If 


sodium bi-oxide be placed in water in an at 


being breathed, the supply of oxy 


gen in the air will be constantly renewed, and at the 


same time the carbonic-acid gas present will, constantly 


absorbed by the 


and immediately on its production, be 
forming with it bi-carbonate of soda. 


sodium mon-oxide, 


Scientific American 
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CONSTRUCTION OF PATENTS. 
eral Courts in construing patent claims as broadly as 
possible was again followed in the case of the Severy 
Harper & Brothers (113 Fed. Rep 
which came up in the Circuit Court for the 
Southern District of New York The 
it was alleged had been infringed, was for an improve 


Process Company vs 
581) 
patent, which 
printing presses, and was granted 
1895. The subject 


ment in platens for 
to Melvin L. Severy, November 12, 
of the invention 
a number of fixed, independently-yielding 
uniform im 


was a bed or surface for the platen 
composed of 
bristles or wires, by means of which a 
pression was effected without the previous preparation 
of the platen, the impression cylinder, o1 The 
described in and protected by 
granted to Arthur 8S. Allen, all 


In the Allen patents the bed or 


type 
device is 
Patent 

L898 


defendants’ 
five Letters 
dated October 25, 
blanket consists of fine wire coils interlocked and heid 
two sheeis of rubber, which are 


in place between 


not independently yielding 


and commercial point 
two points were 
First, that the 


failure; 


from a practical 
that 


established by the evidence 


Considered 


of view, the court found incon 


testably 


complainants’ blanket was a “lamentable 


second, that the defendants’ blanket was a “pre-eminent 
success It was, therefore, held that when the ques 
tion of infringement depends upon the construction 


of claims to ascertain what 


justified in 


the court, in the endeavor 


he inventor has given to the world, is 
success 


achieved alleged taken 
the last step and has obtained the first commercially 


considering the invention as measured by the 


and where the infringer has 


successful solution of the problem, care should be 
iken to protect him to the extent of his actual inven 
tion Furthermore, the court held that the claims ot 
a patent should not be so construed as to include de 


vices which, though accomplishing the same function 


do so by new combinations, operating upon principles 


so different as to entitle their originator to be con 


There are many 


Federal 


sidered as an independent inventor 


instances in the reported decisions of our 


Courts where a monopoly has been sustained in favor 


of the last of a series of inventors, all of whom ‘were 


roping to obtain a certain result, which only the last 


one of the number seemed able to secure The case 


under question seems to be one of these 


4 similar question came up in the case of Henry 
Huber Company vs. J. L. Mott Iron Works (113 Fed 
Rep. 599) In that case the court held that a con 


truction of the claims of a patent is not permissible 
holds as an infringement a device which omits 
elements of a combination, even if the re 


similar 


which 
one of the 
members somewhat 
The Letters Patent in issue were those granted 


1894, for an 


maining accomplish a 

result 

February 18, 

improvement in hot-water bath 

that this patent was not entitled to a broad construc 
e 


to Thomas C. Beaumont on 


fixtures It was held 


tion of its claims, or to a wide range of equivalents 
in view of the prior art, and could not_be so con 
strued as to include every device having such an 
arrangement of valves that steam cannot be turned 


on without also turning on a stream of water to be 


heated 

TRANSFERABILITY OF A TRADE-MARK.—So far as the 
transferability of a trade-mark is concerned, the Cir 
cuit Court of Appeals held 
that a trade-mark is not of itself property that can be 
transferred, and the right to use it cannot be assigned 
incidental to the transfer of the business or 
property in which it has been used. 
4 transfer of the right to use it in connection with a 
article or one of a different manufacture 
would in deceiving the public as to the article 
or its origin, which it is the sole legitimate purpose of 
transfer will not be 


in the Severy case (supra) 


except as 
connection with 
different 
result 


and a 
a court of equity 


a trade-mark to prevent, 


protected for such use by 

AMERICAN Parent PRacticr A 
read before the Royal United Service In 
Thwaite, in which British and 


BRitisu vs paper 
was recently 
stitution by Benjamin H 
American patent practice are contrasted 

In the preamble to his dissertation Mr. Thwaite 
pointed out that during the first half of the nineteenth 
and indeed up to the seventies, British engi 
that the railway, gas, and 
productions of British inven- 


were almost 


century 
reigned 
systems—the 


neering supreme, 
sewerage 
tors of the early part of the Victorian era 
constructed by British engi 
It was not until the 


exclusively designed and 
neers and with British machinery. 
that English engineering suf- 


Thwaite showed 


close of the last century 
fered by American competition. Mr 
that the progress of Americans could be traced directly 
to the encouragement given to inventors by the United 
government from the very inception of the Re 


States 
public How different was British policy, the author 
clearly nted out. Whereas a Britisher might ob- 
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tain a British patent, it was merely a registry of the 
date and the printed disclosure of the invention, and 
for which a term of fourteen years, he had to 
($495); an American inventor 
was given, for the sum of $15, the benefit of an unpre- 
judiced patent ex- 
e considered a technica] 


during 
pay no less than £99 


examination and investigation by 


aminers, each of whom may | 


expert. Mr. Thwaite then dwelt upon the subsequent 
paid if the application finally passed the or- 
The chances of an American 
patent’s passing safely through a law contest are 74 to 
Thwaite; but the chances of a 
British patent being found valid are only 58 to 100, 

demonstrate the effect of the 
yearly taxation of the British system, Mr. 
Thwaite stated that of the 138,517 British patents ap- 
plied for during the past five years 104,000 be- 
came void in the fifth or sixth year from the date of 
and the British 
fees from those abandoned 


fees to be 


deal of this examination 
100, according to Mr 
deadly 


In order to 
patent 


about 


application, government would have 


drawn in patents amount 


ing to nearly £750,000 


WHEN SUBSTITUTION OF MATERIAL Is Nor INvVEN- 
TION AND Wuen Iv Is.—lIn the Circuit Court for the 
Southern District of New York, Judge Coxe decided 
in the case of the Union Hardware Company vs. Sel- 


chow (112 Fed. Rep. 1006) that the substitution of one 
another in an existing structure, the ef- 
cheaper and 


mode of opera 


material for 


fect of which is to render it lighter 


stronger, but which does not change it 
increase its utility, does not rise 
The 


the validity of the 


tion, o1 to the plane 


handed down 
patent 


skates, which 


of invention decision which wa 


repudiates Hoerle 508,617. 


for an improvement in trucks for roller 


consists in making the truck frame from a single blank 


of sheet metal, instead of from cast-steel, as previously 
done 
case of George 


1009) that the 


was held in the 
(112 Fed. Rep 
use of one material instead of another in the 


In the same court it 


Frost Company vs. Cohn 


construc 


tion of a known article or machine amounts to inven 


tion, if the substitution accomplishes a new and useful 


result, an increase of efficiency and a saving in opera 


tion, and renders the article for the first time success 


ful and satisfactory in operation. The subject matter 


which gave rise to the litigation was the Gorton pat 


ent 552,470, for a hose-supporter, the essential feature 


substitution, in the construction of 


of which is the 


the clasp, of a button made of rubber for the metal 


button previously used 
Where distillers and 
up and ex 


Mark BLOWN IN GLASS 


selectors of gin 


TRADE 
years put 
bottles of a distinctive 
address, and 


have for many 


ported their gin in dark glass 
name 
trade mark 


bottles 


size and shape, having their firm 


their in the 


monogram blown 
glas refills 


quality of gin, which he 


registered 


one who such with an inferioi 


sells without notice that such 
their 
should be restrained, though the refilled 
sold at a less price than the genuine, and do not have 
label and stamp on 


Mobns & Kaltenbach, 


gin is not genuine, infringes on rights, and 


bottles are 
distillers’ monogram paper 
Van Hoboken et al. vs 
Rep. (U. S.) 528 


such 
the cork 
112 Fed 
The United 
5 handed 
Dickerson 


AMERICAN ANILINE PATENT SUSTAINED 
States Circuit Court of Appeals on February 
down an opinion in the matter of Maurer vs 
Elberfeld, completely sus 


American 


and the Farbenfabriken, of 


taining the aniline patent 


validity of the 


The patent in question has been attacked time and 
again The foremost patent lawyers of the country 
have taken a part either side Three times has the 
patent been before the Circuit Court of Appeals, and 


three times the Court declared it valid. The last de 
cision will probably end a long legal battle in favor of 


the Farbenfabriken 


CopyriGgHt.—An 
dictionary 


WHat CONSTITUTES INFRINGEMENT OF 
historical geographical 
comprising a choice of articles treating in 
taken from on which the 

together with its nomenclature, 
subject of a 
work in 


biographical, and 
an original 


manner of subjects books 
copyright has expired 
registered, be the 


that a 


may, when properly 
copyright It is of no 
fringing a prior copyrighted work is an improvement 


contains additional informa- 


importance 


on the former work and 


tion, for such improvements do not remove the offense. 


Beauchemin vs. Cadieux, Rep. Jud. Que. 10 B. RK. 
(Can.) 106 
FINE ror CouNnTERFEITING OLD TArestTRIES.—The Paris 


given its decision in the case 


falsified their 


Court of Appeals has 


dealers who had wares so as 


Charlaunes, of 


of tapestry 
antiquities Paris, and 
had sold these 
and for this offense 


to 


to resemble 
Sauvageot, of Troyes doctored” aubus- 
sons to Mme. Lemaitre, of Epernay 


the Seine tribunal condemned 
$200 fine 


them some days ago 


six months’ imprisonment and $1,400 dam 
ages. On appeal, the sentence has been confirmed, and 


the damages increased to $2,600. 
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RECENTLY PATENTED INVENTIONS. Business al q Personal Wants. Inquiry No. 2426.—For manuiauurers of paper | Drying apparatus, L. Atwood............ 607,822 
novelties, such @8 spoons with hollow bandies, ete. Edge setting machine, H. A, Oldershaw.. 607.356 
Agricultural Implements, 2 —— Inquiry No. 2427.—For dealers in nd-hana | Bleetric cireult protector, ©. A. Rolfe.... 687,219 
. . " 7 belting. cong Electric clireuit regulating device, G. P, 
COTTON-CHOPPER.—A. D. Ezzeut, Clin- READ THIS COLUMN CARBFU LLY.—You OS AA Oe ae «++» GO7,158 
on, N. C. By a novel construction the ma wili tind inquiries for certain classes of articles Inquiry Ne. 2428,—For manufacturers of small | Blectric cireults, automatical safety awit 
ton, - : , numbered in consecutive order. If you manu-| refrigerating piants suitable for resideuces. oO "lumtree peesbatsen sevens GO7,275 
chine first mashes down the portion of the row | facture these goods write us at once and we will Inquiry No. 2429.—¥F , coutroller, F. B. Case...... ++ 607,182 
it is desired to chop and then cuts the mashed | Send you the name and address of the party desir- | 5) Sunsen burners. also wire aud pi cna. mor Soom 2 te Metary < = 
: = A harrow is provided at the | = the information. In every case it is neces- piping y re . 907,267 
portions ~— A he ow is oo ded a ‘ 1¢ | sary to give the number of the inquiry. loonie D Be. vain ak For a dynamo for 100 to 10 Bleetrie dl \ one 
“e. he chopper to harrow the cotton after “ incan its; also an engine tor pumping water | ., “4 * orbs 
rear of t Bs MUNN & CO, and running &jyiamo. oT Electric elevator, A, . Modry - OVU, Yur 
it is chopped Blectric machines, eaten of dynamo, T, 
13 , . . . — a Ww. PREMIMINS ce secsvesccseesessercace 607,007 
GANG-PLOW.—H. Bryan, Modesto, Cal.| Marine Iron Works. Chicago. Catalogue free. INDEX OF. INVENTIONS | Electric motor controller, W. B, Potter.... 607,012 
The 7 i rang 3 3 2e ro- | 2 . . 6 , , 7,010 
The problem in gang plows has been to pro Inquiry No. 2397.—For manufacturers of metal J a. praeting fovie, . , a, ad p +i nee 
vide a draft attachment which could be se- | and leather card cases. - switeh, G. ost. ....c.cse.s.s 06.003 
curely locked in any adjustment and yet pos-| For mining engines. J. 8, Mundy, Newark, N. J. For which Letters Patent of the aw bp », a . eeiets tt : pa ed 
ong . “ehilitw rf ‘ awiteh, G. . Paint a , 168 
sess due strength and durability without too| Inauiry No. ‘2:3398.—Wanted, addresses of firms United States were Issued trical energy, means for Srammentitine, ie 
great weight of parts. Mr. Bryan's new plow | ™4nufacturing clothes pegs and pins eo ae oe ook vn doe poke . 697,128 
ad hy: : fain ‘ oe for the Week Ending Bléetrolytic apparatus, BP. McDonald: 607,157 
is especially designed to meet this problem. Motor Vebicles. Duryea Power Co., Reading, Pa. Embroidering machine. D. Nadel. 697 2oy 
e | ~ , . . AD 
The attachments are few in number and of} quiry No. 2399.—For parties to make a lead April 8, 1902, EKmbroidering machine pattern mec’ “haniaan, aero 
inconsiderable weight, while the adjustment | pencil attachment 1 inch long with rough outside sur-] AND BACH BEARING THAT DATE - >. —,.: | LT po 
S * get - ace. e Ingine, - 5 MREORE  ceccecccces Ov7,i 
may be made with facility and the lock is per- . ” >, , Bugine driving wheel, traction, K 
i dee I UL. 8.” Metai Polish. Indianapolis. Samples free. [See note at end of list about copies of these patents. ~ aatra dt agi 
bain ; | ; Juauiry Neo, 2400. Ore saumetneturers of porce-|— r. ies re gulator, explosive 
iR 1 OR SEED SEPARATING DEVICE, | lain tubes for gas engine spark plugs. . : . = 12 Nhe . 607,400 
GRAIN R SEEI EPARATING DEVICE — . Abdominal supports, I. EB. Palmer 697,164] Engines or motors, mechanism for uctiiaing 
J. BE. Hite and W. W. Brower, Meservey, WATER WHEELS. Alcott & Co.. Mt. Holly, N. J 4 ene barging, RK z. Se 0 5 GUT, luZ the power of, W. Sehlomann 607,175 
; ; , Accumulators, meaus for charging, R. . , ‘hinc, W : 
lowa The separating device is so constructed Inquiry No, 2401.—For dealers in electric and MD. bie 06s 0 cana hs Vaal of . i tan baie GUT, 105 eset 8 ——.. a: eee 
that a separating cylinder is employed in con- | Combination fixtures. yp Advectins device, Druar & Kr oui, 240 eamer” doubletree, 
nection with spring risers secured to a vibrat- | Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., Ainkeote 9 ‘ SS 008 Ryelet, J. Leland: 
, , "a mares ’ 4 ’ ‘arm gate, A. B. ° 048 
ing or agitating grain table, the cylinder being | CD#erin Falls, O. = compbouner, ene & Freville....... 607,414 | Parm eae GR 697.108 
aad . ~ 4 iT) | " 240n.—F " nen a Air ship propeller, C. Coocmnmasaee: Te 607,405 |p BP ae elon . mT 
of such character that it will not clog and will | wee No. 2402.—For dealers in house wiring Amalgamating machine, G. C. Seott.697,176, 607,177 wong *~ panel de whee oe ¢ chickens, ©, saiees 
cause the straw to move freely to the rear mata ; : Ammunition, louding tray for transfe ee . Feeder for young calves” or colts, kA sity 
end of the machine, while through the com-| WANTED.—Sole agency, Pacific coast, good article. Becker .......... 697,126 bl ep RR PP ere bese 
pined action of the cylinder and risers the | #8¥¢ capital. Box 8s, Fresno, Cal. y rm ely chips Viste. +h : 8U7 00 r lly, Vehicle wheel. he WERE ta : 
— : ’ , , ‘ OAR Ar ea Be ae, 
« . > , 
a ' al fect ‘ . Inquiry No, 2403.—For manufacturers of small | Animal trap, J. Chagnot sees GOT,285 *hine, | Pe . 607,! 
grain is quickly and effect ially shaken from motors (gasoline preferred) suttable tor invalids’ auto- | Antislipping device, D. M. Dearing. . ‘ 697,135 an ren a ‘Osborne. Si ait 
the straw | mobiles. Armor plate, manufacture of, G. Charpy. 696,941 neing, woven wire, J. M. Denning.. 07,074 
ae : 2 Asphalt, preparir A. Wolskel. 607,307 | PF account, I frobn. euT oD2 
Sawmill machinery and outfits manufactured by the | aytomatic brake A Beck 697.308 | » Be J. ROOM. .....0065 oes 002 
I » Mfz. Co.. B it. Montpelier, Vt Aut tle C. J. Slat 1 | Filtering and Iuibricating apparatus, oil, d. 
Miscellaneous Inventions Spe sa Eat Kyte $8 avin eslf-laeelee ting u afer. pag | Se Oper von tes pepper 696,919 
] oe . , Axkie, 8 i) M. ‘ ‘ire : i 
3 Inquiry No. 2404.—Vor parties to manufacture a] Bank, savings, oe BP wns , oes Firearm sight, C. J. "Plamilton. .: GG, M2 
GAS LIGHTER.—R. E. JAnunic, New York, | *?¢¢!#! euvelope. Bare, etc, machine for ‘touiee, W. Brinch 696,925 Pieesvitbere’ ye eee : 697,061 
NY rhe s lighter proper consists of a Rigs that Run. Hydrocarbon systefi. “Write St. og d) W. C. Banks wesseereenreenes - 696,924 | vire escape, H. Boettcher.............. 606.54 
Louis Motor Curriage Co., 8t. Louis, Mo. mi bottom, wire, J, Hoey tes enees +s GUT,O8T | Pire extingulshing apparatus, C. Nubring. ONT, 006 
number of wires which are twisted together at 1 ’ eer weg W. _E. Pack.......... G07,102 1 Fire kindler ang method of mrking, A. F. 
one end and secured to a socket, the outer ends Inquiry No, 2405.-—For dealers in envelope dies. eet pe and topper, sugar, C. W. Brad- enene NR Ae Oar Bh URE ke un 0 000 00.00% GUT,014 
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PME PLATE YARD.—Showing the Crane which has a span of 150 feet and travels up and down the yard, a distance of 800 
feet. In this Plate Yard there is stored at all times from ten to fifteen thousand tons of steel. 


I’ you would behold the American spirit in its purest, strongest and most buoyant phase 
catch it on the wing, so to speak, learn the rate at which things under its inspiring 

nfluence can be made to happen, and see how truly robust and promising an infant is a 
shipbuilding plant, reared under its guidance, at the tender age of twenty-two months—go to 
Fore River 

At Fore River two things have been going on; the building of ships and the installing 
of a plant to build them Logically the plant should come first, of course, but as a matter 
of fact the two enterprises have been carried on so side by side and intermingled that the 
ships, during the confusion, have managed somehow to come out ahead, This is most distinctly 
an American way of doing things—to start at nothing, keep moving at all hazard, and decide 
upon conveniences and methods afterward 

No even-minded European could ever proceed in such a manner; yet the scheme is a 
good one, economical and not without foresight 

This distinctly American spur-of-the-moment way of getting 
a& great plant together is one of the principal reasons for our 
being so many years ahead of the rest of the mechanical world 

The other reason is to be found more graphically demon 
strated by going into the shops themselves It is that extraor 
dinary williogness on our part to install new methods, The shops 
at Fore River, therefore, are as different in appearance from those 


installed ten years ag as door-knobs are from gooseberries The 


principal contrast lies in the fact that the machines instead of 
being driven all from the same shaft by whirling pulleys and 
slatting, screeching belts, are each provided with a separate elec 
tric motor Each lathe, each punch—even the grindstones—are 


run in perfect ind Electricity 
is such extremely clean, noiseless stuff that it is hard to imagine 
one is in a machine shop at all But though the advantages of 
cleanliness and quiet, are immediately 


‘pendence of the rest of the shop 





it. im matters of light 
apparent to the senses, for an appreciation of the financial advan 


tage we must get out our slates It often occurs in a ship-build 
ing works that one machine, either to save time or in order not 
to interrupt the boring of a cylinder, for instance, which, once 
begun, cannot be stopped, must be kept running all night long while 


p is idk Now, horse-powers cost at the very 





the reset of th 


leaat two cents an hour; and the main shafts and idle belts and 
pulleys of a large shop, without accomplishing anything, require 
about a hundred and fifty horse-power to keep them going. This 


at the end of a ten-hour day means $30, and at the end of the 
year $0,000, gone to waste ip simply making a noise. To be able 
to run one machine at a time and to generate just what power is 
needed for it is obviously then a great advantage 

There are other ideas just as new and well adapted for time. 
the idea of making the ship crane run up and down the 
move the ships about 


Saving 
dock, for example 
and the acheme of an auxiliary floating machine shop to 


instead of baving to 
under it; 


enable the workmen to have power-tools close at pew 


hand, no matter where the vessel is on which 
they are at work 

We should be proud of the Lawrence and her 
twin sister, Macdonough, for they were built, not 


from Government designs, but from improve- 
Every last 
ed especially for them 


ments on them made at Fore River 
detail of them was oontriy 
without reward for standards, with the result that 
wy bave themselves become standards for speed 


uid lightness at Washington 
However, it was not for this that I got you 
lown to Pore River in the firat place, nor to see 
berinning of the two largest, fastest, most 
poverful battleships in the navy nor the only 
nor yet on 
acoount of the bie hammer: nor because in no 
other shipyard is there room and facility to build 
an even haifdozen 700-foot steamers side by side 


se. en-masted schooner in the world 


and have cranes and machinery enough to keep 
them all going. It is something broader and 
more magnificent than that and won't go down 
in figures 
The whole concern is so typical of the wreat 
movements on feot nowadays, so essentialy 
twentieth contury, so new: and I say, again, it 
you would see what we Americans, on the move, 
are really Mke, go to Fore River. 
~BeEnJ. Brooks, in Boston Transcript. 


BATTLESHIP—New Jersey, 15,000 tons. 
BATTLESHIP—Raope Isuanp, 15,000 tons 
CRUISER— Des Mores. To be launched May, 1902 
TORPEDO BOAT DESTROY ER—LaWRENCE | 


Work in Progress in Fore River Yard, April 1, 1902. 


FORGINGS for steamships now being built in 
other yards. 

STEEL BRIDGE, 800 feet long, over Weymouth 
Fore River 


TORPEDO BOAT DESTROYER—Macponoven. | 


SEVEN-MASTED STEEL SCHOONER 


(11.000 SEVENTY-FIVE SETS FORGINGS for rapid-tire 
tons displacement). The largest sailing vessel cuns 
in the world. To be launched May, 1902 MISCELLANEOUS STRUCTURAL WORK. 


The above, with other work in hand, will bring the total amount of contracts up to $8,907,000. 


In addition to the above contracts in hand, the Company has tenders under consideration for 


additional work aggregating several million dollars. 


The Fore River Ship and Engine Co. 








































THE ISLE OF KENT.-This picture was taken in dry dock and shows how 
émashed up the buw of the ship really was. Fore River Ship and Engine 
Company repaired her in twenty-one days. Contract price $23,500. 


OF QUINCY, [IASS. 
who are carrying on this mammoth business, offer for public subscrip- 
tion 10,000 Shares of Preferred Stock on the following terms: Pre 
ferred stock at $100 per share, and of the 10,000 shares of common stock 
now in treasury one share will be given as a bonus with every two 
shares of preferred 

In case of subscription for one share only of preferred stock, at $100 
per share, a share of common stock will be reserved for 90 days and 
issued as a bonus if a second share of preferred stock is subscribed for 
within that time. 

The right is reserved to withdraw or reduce the bonus of common 
stock without notice. 

Fore River Ship and Engine Co. is capitalized at $4,000,000 
Preferred Stock, 20,000 Shares 
Common Stock, 20,000 Shares 

Of the above $4,000,000 total stock authorized, there is now in the 
treasury of the Company $1,000,000 preferred and $1,000,000 common, 

There is at present outstanding $1,000,000 of preferred stock and 
$1,000,000 of common stock issued against a plant which has cost 
$1,500,000. 

There is no Bonded Indebtedness 

It is therefore clear that the buyer of this preferred stock is not only 
investing his money at “ bed rock,” but even below it. 

The provisions of the charter guarding the investor in this preferred 
stock are exceedingly strong, being drawn with great care by the 
highest legal talent. It has absolutely a first preference, not only on 
the earnings up to 7 per cent., but also upon the assets of the Company 
in case of distribution. 

The earnings of the Company for five months to January 1, 1902, were 
$101,674.36 in accordance with the certificate of the kastern Audit Co. 

It should be remembered that these earnings 
were made without the advantage of having in 
the business the $1,000,000 which will result 
from the sale of the stock now offered. 

The entire $2,000,000 preferred stock requires 
but $140,000 per annum for its 7 per cent. divi 
dends. The Company earned at the rate of over 
$100,000 in excess of the amount required to pay 
the dividend on the entire $2,000,000 preferred 
stock, this while construction of the works was 
under way. 


DIVIDENDS 


By the terms of the Charter, semi-annual divi 
dends on the preferred stock are payable on the 
second Mondays in January and July, out of the 
earnings of the Company. 

In accordance with this provision, a dividend 
on the preferred stock of 344 per cent. will be 
paid on July 14, 12, out of accrued earnings. 

Upon application to the Boston office of the 
Company, an illustrated description of the plant 
will be sent by mail, together with a complete 
financial prospectus and the certificate of the 
Eastern Audit Co. 

Subscriptions and remittances may be made by 
check, registered letter or money order, payable 
either to Fore River Ship and Engine Co., 176 
Federal Street, Boston, Mass., or to the Federal 
Trust Co., of Boston. 
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| Mortising, tenoning, and grooving machine, 
J. Clarke 





IGNITERS 


Paper pail, W. G. Haas . 697,405 
Paper with glazed surface, 
water and fat proof, 697,207 
Peas, etc., blanching, C. -. “607,272 
Peg cutter, J. A. Holmlund .. 606,074 
Pencil sharpener, E. Burke - 607,52: 
Pens, machine for grinding and polishing 
steel or other metallic, Milligan & Rall ot 
ings 697 S85 
Piano player, automatic, F. ©. White.... 607,226 
Picture frame, F. A Buechne Diack 6b bdowes 696,955 
Picture frames, machine for mounting orna 
mental composition directly upon circu- 
lar, Adams, reissue............ 11,980 
Picture hanger, G. Kopp,............+s.+++ 696,051 
Pills, device for facilitating ‘taking, B. Kop- 
penhagen cores» GB7,200 
Piston guiding and packing ‘device, eo a 
Alifree . 696,920 
Plant-destroying imple me nt, Lo udw wig & © ‘ar- 
stens 2 696, 986 
Planter, corn, W s. Graham codes 697,402 
Plow, J. P. Barnes..... : . 697,380 
Plow, disk, J. M. W. Long.... . 696,084 
-| Portable house, C. P. Mott.........0+0005- 696, VUE 
| Post See Fence post. 
Potato pick up, W. A. Wiley.............. 697,305 
Powder distributor, Stuart & Upham...... 607,374 
| Power transmission mechanism, tiuid, J. 
Harding, FF. «ccccccccecess is'cnp deaae 607,148 
Press, W. L. Spaulding........ seccess OO7,2 
Printing attachment for flour packers, H. 
P. Semttth ..iccssces oes e 697,285 
Printing machine, BE. Jense n 607 ,US8D 


lita, Kansas City, Mo, 
P NI CKEL 
#2 Electro-Plating 
Se Apparatus and Material 
a3 THE 
8 Hanson & VanWinkle 
25 Co., 






Newark. NS. J. 

1% Liberty St., 

D& me. Canal st 
cago. 


Che Cypewriter Exchange 


Send 7, 
« 


1% Barclay St.. YORK 
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536 core St. 
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to 4 on Typewriters of all makes. Send for ( ‘atalogue. 


TYPEWRITERS 
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manufacturers prices. Second- hand, all makes. Send 
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f. 8. WEBSTER CO., 233 Congress St., Boston, ‘Masi 


MAKERS, EXPERI- 

MENTAL & REPAIR 

WORK, 

From 9-in. to 13-in. swing. 

Arranged for Steam or 

Foot Power, Velocipede 

or Stand-up Treadle. 
Send for Catalogue. 

W.F.&INO. BARNES co. 

Established 18 
1999 Ruby St., Rocxrorp, [xt 
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forcat- 
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The “‘ Wolverine ’’ Three 
Cylinder Gasoline Ma- 
rine Engine. 
The only reversing and self 
starting gasoline engine on 
the market. Lighteet engine 
for the power built 
© vibration. 
Single 
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Kerosene Stove 


is a gas range for city or 
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compact and powerful; 
burns without smoke, 
soot, or smell; generates 
its own gas from kero- 
sene; economical in first 
cost and maintenance. 
Prices from $3.75, up- 
wards. Send for cata- 
logue. 


BURNER COMPANY, 
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thing in metal from a single piece to a 
complete working model. Apparatus for 
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tion samples of patented articles. Spe 
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Printing press, multicolor, J. E. 8 
Propeller shaft brake, G. Whittle Be 
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Pump, rotating cylinder, R. Richardson. . 
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Ram, C. C. Wentworth 

Reading stand, J. Kriwanek... 

Refrigerating system, W. F. Singer 

Rein support and holder, J. 8. Wakefield 

Reversing wechanism, J. B. Allfree 

Roasting furnace, L. T. Wright . 

Rock drill making, mending, and sharpen 
ing tool, G Glossop. oe 

Rocking chair, folding, W. T. Seerup 

Rotary engine, F. G Bates.. A 

Rotary engine, J » Shepard 

Rotary engine, W. H. Dougherty 
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every jeweler in 
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Not what is said of it, but 
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"s work. Sold by 
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ADOPTED BY U. & GOVERNMENT. 
| Highest Avance eae W rage 1 Hy Generator Set, 


___ Gola Medal Pan-American Rapeditiin 1901. 


= ‘Real Estate Wanted 


and for sale. If you want to sell or buy (no matter 
where located) send description and cash price and get 
(FREE) my successful plan. W. M. OS TRAN- 
DER, North American Bidg., Philadelphia, Pa 
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Wolis, Oil and Gas Wells drilied 
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to yd feet. 
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ted 
Machines for 100 to 
Write us stating ana what 
is required and send for illus- 
trated catalogue. Address 
i co, 











Agents wanted in territory not wt pla 
No keys required. Satisfaction Apagrite 
price list and discount. 


“OLDS” 


NE 
ENGINES 
are remarkable for 
SIMPLICITY 
and ECONOMY 
Write for Prices. 
Olds Motor ‘Merts. 

1828 Jeff. A 


Detroit, - - 















To Owners of Gasoline Engines. 
Automobiles, Launches, Ete. 


™Auto-Sparker 


does away entirely with al! starting and 
runuing batteries, thelr annoyance and 
expense. No belt—no mwite’ toni 

Can be attached to any engine 
now using batteries. Fully guarante: 4; 
write for descriptive catalog. 


Motsinger Device Mig. Co., 
4 Main &t., Pendieton, Ind, 





IT SIMPLIFIES DIFFICULT WORK 


There ne, features in 


our Hand © @ a Po 


hie ng on Cattin 
as our Standard Ad 
See and Closing ie Head with 
convenient ‘ cam" movement, ve 
cf rs, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion. pgened to permit 
pipe beine cut and closed instantly 
and positively. Send for Catalogue. 


RTECS. ok OES St., Tolede, Ohie 
DAVIS’ PATENT 





achine 
Ustable Quick 








+ connie Coupling 


FOR LINE SHAFTING 


ed through any Hardware or or na es 
Send for 


URED BY 


The W. P. Davis Machine Co. 


N. Y., U. S. A. 























Routing or engraving machine, W. 8. Eaton 
696, 950, 696,951 
Rubber article, hollow seamless, T w 
Miller ovseecseee ots 606, 
Rubber scrap, utilizing waste, T. Harmer.. 697 
Rubber working machine, J. H. Pearce.... 607,217 
Saddle, harness, M. Wilson.. ~~ .. 687,000 
Sand screen, 8. W. Dow.. new en . 697,076 
Seale, computing, F. EB. Mefford.... 697.008 
Seale, proportionate, G. R. Brown.. . 697,318 
Scale, weighing, 0. O. Ozias.............. 607,162 
; recrow A. C. Davis 697,072 May be order 
, G. W. Cross. odds . 607,071 
Screens, means for hanging, C. Rowland . 697,020 Store. 
Screening crushed ores or other materials, 
apparatus for, W. McDermott........ 607 353 
Screw adjustment, feed, J. Doney.......... 697 , 332 
Seal applying machine, bottle, E. D. Schmitt 
697,280 to MANUFACT 
Seal, snap, E. J. Brooks........ = 
Seed delinter, cotton, J. M Gardr ner. ; 696. 959 
Seed drill and cultivator, combined hand, 
H. K. I A. Bacon ee 697,191 
Seine pursing "mac hine, W. B. ‘Lantz 
697,150, 697,151 ROCHESTER, 
Sewed signature, W. G. Trevette........ 697,043 
Sewing device, broom, T. H. Brown...... 607,320 
Sewing machine driving mechanism, Borton 
& Brush Bea Custis ceeees+ 096,933 i. TRUSGOTT BOAT 
Sewing machine, fur and glove, M. Hash- 
SE. cabe0 60ns bb seoen 66esdc ks antdeebine 697,339 
Sewing machine loop taking mechanism, H . Simple, Safe, Reliable, Speedy. 
ft gem i ocace. teccess @U.206 
Shade ond. ‘cartain fixture, window, E. W. 
Schneider ..... ‘ no0-6 697 ,023 
Shade rod hanger, window, ©. H. Bacon... 607,313 
Shade roller and curtain pole bracket, com 
} bined, L. Bloom 696,930 
Shade rollers, bearing brac ket for vertically 
adjustable, C. P. Thomas............. 697,114 
Shears, H. F. Camp.. onnsbaesienwn 697 252 
Shovel See Cart shovel. 
Show stand or rack, epvelving, H. F. Pal 
mer . , ° . 697,008 
Shutter, focal plane, L. ROI, cahas odes 697,350 
| Shutter operating device Ww WwW. Van 
Duzer Saale ado 0 wd dwrtheeen ° .++ 697,207 
| Sifter, J. E. Mueller etessoenens 696, 997 
Signs als, apparatus for the transmission of, Built either cabined or open tn sizes from 16 to 100 feet 
E. Beach inlength. For eatalog giving fai information write 
Skylight, A. N. Staples 
Sled, “bob, J. @. "Meyers - Truscott Boat Mfg. Co., 
Smearing preventing device, O oesen 
Smoke consuming apparatus, L. E. C. Brus ST. JOSEPH, MICE. 
haber . 
Smoke preventer, J. H. Hobart 
Snap hook, G. W. H. Scheffler Howard Two and Four Cycle 
Soldering machine, Letson & Burpee 
Spark arrester and extinguisher, A. Garske MARINE 
Spinning device . W. & A. Mettler 696,990 AND 
Spinning frame roving breaker, \ E 
Rhoades .. 697,018 | AUTOMOBILE 
Spinning or twisting machines, truing up the | 
drawing rolls o M. Marey : 697,262 | MOTORS 
Spool and producing same, BE. Hubbard 697,408 Write for Cat. 
Stacker, wheeler y, Felsing G | 
a t i famed Felsing & ores enaesa | Grant Ferris Co. 
Stanchion, cattle, O. H. Robertson 105 | Troy, N.Y. 
Starch, making thin boiling, C. B. Duryea 949 | - — ~_ 
Steam engine, P. Whitney 187 FEDERATION OF WOMEN’S CLUBS. 
Ste o ongine 4 a 
t ye fluid pressure engine, W. J. Em sah April 19 to. the wc Kel PLATE ROAD ~n nell 
Steam trap, G. Moffat 0 | Sprgiel sound bvip tickets to Lee Angeles, Om . at ress 
ree. a sn a N a choice of route, with 
Senet tars # ym og Roe. 5 x Brown on 1 reverse routes going ‘and returning, stup-over privileges, 
Stave’ 6 eestee GRaS, , aay nd final return limit June 2. For fell information 
Stove, Kistler --+ 697, 1 | inquire of slestone, D. P. A., 3856 Broadway 
Stove, A. W. Walker 697,185 | New York City “Ve . ’ 
Stovepipe attachment, Joy & Dorton 606.5 
Stovepipe collar, J. Steinhilper 697,08 _— hielo: 
Strainer, E. L. Mason 697,12 
Sugar paddle, C. Stout : 9 
Sulfids, treating metallic, Germot & Fievet | 
Swing, folding lawn, D. C. Coble 6 i 
Switch operating device, T. Cope $ 
Syringe nozzle, R » MeMarran s 2 
Tacking tool, hand, A. Hebert 696, ¢ 
Tank lug, J. Reichert ve 697 36 t Oo ou 
Telephone instrument, combination, J. G 
| folen ae < 697,002 
| Telephone system, electric, W. E. Pemble 
ton : . 697,009 We can tell you where t 
Textile roller clearer, R. S. Matteson 697,212 Write us for the addresses of 
Thill coupling, ©. C. Bradley 697,130 
Thill support, W. D. Smith 697 ,286 
(Continued on page 284) 








Hardware Specialties 
CONTRACT MANUFACTURERS 
Difficult Parts or ™~ 
* Finished Articles 








UNION MFG. & SPECIALTY CO., 
606-608 Genesee St., 


Buffalo, N. Y. 


Our 
Specialty: 
K nock- 
Down 
Boats of any 
description J 
AMERICAN BOAT & MACHINE co,, 
ROW, SAIL AND PLEAGU RE BOATS, 
ABIN--- OPEN 


Mariue Station, 718, ME 
FS. 
oTines BOAT: 


GERE GASOLINE ENGIN 
GEONGERE oO acid 


LEST GOAT ENGINE 
GRAND RAPIDS MICHIGAN 





OSCOOD PORTABLE~-A0aT 


ESEN OF CME 5 
Teese beats when Ly ean be carried on the back, 
in a bi m th Uset by U. 8. government. 
Just the be thing fur for ous aS Gahormer 2. 








‘ > 


Want Ts Buy: 


o buy anything you want. 


manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK, 
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— — | Thread tt DD. Marbl BRAKE FRICTION IN CENTER OF HUB. 
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| — 
Te | Nam 
‘ ot ANT HE . 
INDUSTRIAL RAILWAYS || torester’ sit tovdier, at 1. Hoe. Coasts on You Want THE BEST Simple. 
ontractors, Plantations, Factories, Ht Threshing machine gevernor m inism, | sO BUY 4 
Planned, built and equipped ag Poe te ' 697,006 | Balls. — yeS 9 Pieces, 
Threshold ga I O. Keel 4 
Tide motor, FF. i. Lauten Write for THE ary , Light. 
ie plate, LE. Mart 4 hha 
Tin plate ft mechanism, J. FF. Faweett Gur, 4 Circular < Guaranteed 
lire setting machine, rubble J. K. Williams 607,056 e . ws “o> 
Vir vehicle, CC. Stein C7, Oins Box X. « AY r Br ake Satisfactory 
Tires, inner tube f pheumatic, | 1 Wil &* ° 
cox OUT 06D 
cay 8 -— Sed tecmpenteten \f THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York. 
> Pea Tires to vehicle wheels, apparatus for apply 
RAILS, SWITCHES, TURNTABLES, in ubbe 5 Neary 607,000 : , ow ‘ - ah td ta i r * * > ‘ y 
WHEELS, AXLES, Ete. Tobaceo stemming olin, J. G. Havens | NEW BRISTOL COUNTER | EVOLUTION OF THE AMERICAN Lo. 
f al * 7 , Gis, 066, | comotive..By Herbert T. Walker. A valuable series 
CARS of every description always in stock longue scraper, I, Hagerty : . by a member of the National Railway Museum Commit. 
ARTHUR KOPPEL, Dept. P, Tongue support, wagon, P. A. & J. tee. The locomotive from 18% to date is described and 
‘ a vi ‘ illustrated by careful drawings, great attention being 
66-68 Broad St New York ' . i ce given to historical accuracy. 21 iipsprectons. SCLEN 
, rere Poy . hoa ane ie pixie SHERICAS UP Pey nants 1 3S + 1113, thd, 
*, B wh *rice WW cents each or sale by Munn & Co. and all 
Trac iider and cast off, ( J. Reynolds owadeale 
ome Transl rer \. R. Everest t newsdealers, 
ripod or stand, ¢ W. lloward 607,146, 
Frousere banger, M. Hi. Casles - National Electric Vehicles 
Truck, car, 0, Colborne Kegisters an accurate account of work done on print. > ns 
Ol a i] a 0? rruss ! ‘ Spelling ing presses, grain tallies, weiszhing, measuring and | age See these whe tehe = 
lube clamp, W. De Freitas | other automatic machines. Counts up to 1,000000 and | a Mioshes end os 4 
, 7 , lebular fabric, woven, W. Beck ! repeats automatically. cum vie. accurate, durable. Spe- > S ORS Spe <8 
land save not yet tries t ale mac bine Publier fable, woven, Beck & Preston 607.391 | cla couuters to orde nd for elreulas motion without worry or 
oming to you is a combination s . tinkering. Simple, noise 
- bine wheel support, ste J. A. Bo c. 4. OOT, ‘bri stel, Conn. U.S. A. & pie, 
of sre o, Bounty gee strength, and is an ideal mount for | TY --- 4 we apps -_ = 607,128 | - R _ - — A Oe a bs J -~ 
pithe + : = ones . « oren 607.411 pregea . gf pan practical automobile for 
Sater aoe sryete Ewing making machine, Movapan # Kieron o74!t|MATCH FACTORY.—DESCRIPTION business orpieasure. Kasily 
upon the most mod Type writer, J. V Paul " of an English factory. SCIENTIFIC AMERICAN Sup-| Controlled by man,woman orchild, Write forcatalog, 
ern and approved | Vacuum pan, G L. Ribaud 607,366 | 4. wane ht 1 13; ‘ ogy 0 cents. For sale by Munn & NATIONAL VEHICLE 00, 900 B 22nd St, Indianapolis, Ind, 
lines. Look at every | Valve, W. PF. Skiffington 607,284 | Co. ane all newsdealers 
other machine on | Valve for steam fire engines, ete automa tte aes 
the market. Inves- } ayer 
tigate their claimed | Vehicle, F. Bosch 
merits and their Vehicle bedy corner tron, G. W. Vinson | 
oret rhe compare Vehicle mud guard, J, Pfeiffer | 
any or all of them with the Vehicle propelling and brake mechanism, O | 
‘ llowes | 
BUFFALO KING SPECIALS Vehicle pump, R. L. Morgan P 
ehicle reach, Travia & Denney omprise the 
which aré known as the “Kings and Queens of Bicycles.” | Vehicle wheel, KE. Hudson jw - every 
Gentleman's or Lady's wheel 635. Vehicles, cycle *, ‘ ‘ Mac lable speed gear in eine ee 
for motor t adan . . 
THE WM. HENGERER CO., - - - BUFFALO, N. Y,| Ventilator. See Car ventilator ge iss 
Ventilator, I. ¢ Ramirez | 
Voting machine A. F. Bardwell FISK RUBBER COMPANY, ~- Chicopee Falls, Mass 
PA ME Voting machine, A. J. Bolfing , - 
L ae a LA thie uate arte nthe tweet cto 
Washboller handle, 7 " able illustrated articles on the above embject containing 
MARINE and STATIONARY ha _ - sa ~y , *, * ta , AND | many details of the motes. and vebfcles, are contained 
oar, Seeseeee, 2. Sew... NINETY-FIVE CENTS in SUPPLEMENT Nos. 1099, 1270, 1203 and 1311s 
ater chet eae took, WY, Milos big goto Price 16 cents each ,°9 sale by Munn & Co, and all 
, Water cooling tower, W. Ostendorf new iood Model EDOLMER BICYCLE, | newsdealers. 

Zand 4 CYCLE Water elavatoe, D.C. ria set any be ight frame, high grede 2 Squcenen®, i? a 
are no experiment, as they Water elevator mpressed a J. R. Rick ) yy ron . fine ball FACTS about “THE FORSYTH” 
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in a Tot = Aon yy ¥ ater el vat r my ro da Gg. R. 1 t = A al t oo Coavantes, , Parts readily adjusted without re moving whee) from 
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Send for Catalogue | Weaving tubular fabrics ‘ Prest 19-98 75 for the eelebraced | 902 Kigin bing ort gin Qares leyele, no backlash. ri nder 
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friction of the wind. The wind produces no} uner, leey = b. —~ ° - ° £00. WM. T. COMSTOCK, Pub., 23 Warren St., New York. 
. j . . wiss Violet avin ream, -« - y 
electrical disturbances. Williams’ Shaving Scap (Barbers'), 6 Round gas eld © A sg Brake, Booklet 
BRG 7 : Cakes, 1 Ib,, 40¢, Exquisite also for toilet Fits ybub. Anyone can apply it 
(8586) M. W. and C. P. write We . . 3.00 i ‘anfield Brake (o., Corning, 
la lik . : 8 " . (Trial Size) Williams’ Shaving wo & stamp 
wouk xe to know, through the columns o o « “ oe § May ey 
your valuable paper, how a boiler of 15 horse The only firm in the world making a Specialty RO TARY PU MPS AND EN GIN ES. 
H Spaaae Their Originand Development.—An important sertes of 
power, that is only in use about three months of SHAVING Soap c papers giving a Btgtoricnl ryenme we ae fotasy gomp 
‘ing ar » le : i . 3 J. B. O., € bu t. and engine from 1 and illustrated with clear draw 
during a ‘year, should be left. Should it be THE 5. ©. WHALANS 60. Camere oo chowins tho csumrentian af varus tae o8 
filled with water or empty, and should the pumps and engines, wa ry pe Re yy in 
UPPLEMENTS ’ . » Price cents 
smokestack be protected. A. A boiler to be ‘each. For sale by Munn & Co. and al) newsdealers, 
laid up for a season should be thoroughly siete 
cleaned on the inside, filled with water with 
steam on, so as to be full of hot water that T P. a i ay 4 ts eC BR reight ha 
has been boiled, up to the safety valve. The 
flues and fire surface of the boiler should then Will ship C. O, D. to any station in the United States for 
be cleaned ; ashes and soot removed from every “ TEEL ” 
part where such lodge. Then close fire doors, e€ 
ash pit, and put a cap on the smokestack, | Has 6 8-in. lids, oven I7x12x21, 15 gallon reservoir, large warming closet, duplex 
With thie treatment laid-up boilers «do not | grate, burns wood or coal, weighs #0 Ibs., lined throughout with asbestos 
. side . . ‘ GUARANTEED TO BF AS REPRESENTED. Write for Sree Genet ive 
rust inside or ontside It is the moist air } Circulars and testimonials from parties in your section who are using . 


drawn through a laid-up bolle 
age by rust. 


r that does “dam 





AGENTS WANTED TO SELL 


WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Lows, Mo. 


FUR CASH OR ON CREDIT, 








Scientific American 


APRIL 19, -1902, 





























EXCLUSIVE EXCELLENCE. 


The 182 Winton product is the finest creation upon 
the automobile market. A combination of all struc 
tural advantages. Thoroughly reliable under all con 
ditions of service. | 





Touring Car with Tonneau Detached. 
Our Catalog may help some 


THE» WINTON MOTOR CARRIAGE co., 
} Belden street, Cleveland, Ohio, | 


Grandha in New York, Chicago, Boston, Phiinde siphia 


Ose Pierce Motorette 


Has three great attrac 
tions— simplicity, Practi 
cability and Price Its 
power is the De 
motor, B¢ horse 
water - cooled cylinder, 
the famous French make 
The entire frame is made 
in our own factory, and 
is specially adapted for 
American uses. Trans- 


ower, | 


mission by gears entirely 
covered, bence protected | 
from dust and breakage. 
Materiais and workman 
ship of the best. A light | 
and efficient vehicle with 
a maximum speed of %/ 
miles an hour. Useful at | 
all seasons. Great hill 
climbing power. Keo 
nomical in operation, Weight @0 pounds, without top. 
bully equipped with lamps and cyclometer 


CEORCE WN. PIERCE CO. 
6 TO 24 Hanover SY., BUFFALO, N.Y. Us GS. Ax 


“An Up-Hill 


Game” 


in easily played with the greatest speed if you are 
operating 


THE GROUT 
STEAM STANHOPE 


tt is specially con- 
structed for up-hill 
work and can easily 
beat the time of all 
other machines to 
this respect A 
bandsome well-con 
strucied, well-pro- 

wtioned carriage. 

ery economical in 
operation. very part made in our own —— tory. Ask for 
catalogue and circulars describing new features for 192. 


GROUT BRO... ORANGE, MASS., U.S. A. 













All varieties at lowest prices. test Railroad 
r Stock Scales made. 


Nu Track and Wagon o * Sa 
Also 1000 useful articies, including Sates, 
U Sewing Machines, Bicycies, Touls, etc. Save 


Money. Liste Free. CHic aco scaLe Ov., Chicago, TL. 


Rouunning 
Qualities 


Base of Hand- 
ling, Reliability, 
Strength and Fin 

ish. im poasible 
to tell all about 
them here. Write 
us for catalogue 

Inquiries cheer- | 
fully answered | 


THE CONRAD 
/, MOTOR CARRIAGE COMP’Y 
MIT Niagara St., Bufflaio,N.¥ 





Our Steam Car. 
riages Excel in 








work with the 









Gas and 
Gasolene | 
Engines 


VERTICAL AND 
HORIZONTAL 


ALL 


THE FAIRBANKS CO. 


New York, N. Y. 
Albany, WN. Y. 
Baltimore, Md. 
Boston, Mass. 
Phila., Pa, 
New Orleans, La. 
Pittsburg, Pa. 
Montreal, Can. 
Buffalo, N. Y. 
London, Eng. 


SrzEes 


CHARTER ENGINE 





; From Sunrise to Sunset poor paint 
cracks aud crumbles in heatand . 
weather. The paint that enduresis ; 


PATTON'S -Focr PAINT 
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YN \ 
.Q> 
i _ Mit, 
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Any P.ace 
sy Any One 
FoR Any Purpose 
Stationaries, Portabies, Sawing Sutfits, 
Hoisters, Engines and Pumps. 
Fuse —(iasoline, Gas, Distillate. 
Send for Ilustrated Catalogue and Terati- 
monials, and State Your Power Needa. 


Lasts for years; guaranteed for 

’ five. Weare always ulad to advise 

on any paint question. Kook free. 
PATTON'S PAINT COMPANY, 

227 Lake Street, Milwaukee, Wis. 
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CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 





oo il: 


GEO. B. CARPENTER & C0., 


Established 1840. 

STABLE TENTS. with or without walls, 
CONTRACTORS’ TENTS, 
WATERPROOP BAGS and OILED CLOTHING. 
Our Kahki Tents and Covers are used by the 
Government in preference to all others. They are 
waterproof, milde ewproof — rotproof We also 
make the well-known ** Yankee” Tent Cot. 

In stampe for our new 88-page catalog, illustrating and quoting every style of tent made. 
Re “is and lower prices than offered by any other maker 


200-208 SOUTH WATER STREET, CHICAGO, ILL. 











Send 5 cents 











Glass Water Coolers 
ICE AND WATER SEPARATE 
NO GERMS, INSECTS, RUST OR DIRT 


For HILLY DISTRICTS: 


| You can save your Breath and strength on uphill! grades 
jand go at a e 
rate of speed f a. 


WRITE FOR CIRCULAR ride the well tested 
APPERT GLASS COMPANY ep OE VEY 

Motor Bicycle 

275 Broadway, New York which carries an 





aprigst motor at 
n@ lowest and 


. RL. part of 


Ny om 
the frame. Experts ad “sans 
STEWA R D’ 5 Ww o N D E ~ | Cir asminean | we and it is really an indispensa 


The Exponent of Highest Art in } ble one for all hilly localities. Best made in every detail. 


AGETYLENE BURNERS aie eee HOLLEY MOTOR CO., Bradford, Pa. 
STATE LINE MFG CO., Chattanooga, Tenn., U.S A. | _ a 
Sells at Sight 








New York 


WiC hambers St. 
MR. BOOKKEEPER, | /1as No Rival. 


do_you know what the eel The Davis Safety Hold 
tometer is! 1t costs you nothing | Back (for single vehi- 
to find out. It will help you out cles) is the only one 
on that trial balance. Fe"insures that combines safety 
accuracy. is twice as rapid as the ~ . 
best accountant and reiieves all convenience and dura- 
nervous and mental strain. bility. bamy = pair sent 
prepaid on receipt of T 

Write for Pamphlet. cents. Agents wanted 


FELT & TARRANT MFG CO. | Davis HOLD BACK CO., « Manistee, Mich. 
62-66 Ltimors Sr. Cnrcaco. 








highest speed 
and have the 
endurance 





ok AMANS & —_, 
n Typewriter Compan 
New Vork | 








To negotiate with firms in the United States, 
on royalty or similar terms. 
bath as regards cost, time, space and water. In- 
ges he aod practical. 


residences, resorts, sanitariums, etc. 





Foldina Shower Baths 


WANTED: 


England and Canada to make and sei! this bath 
Most economical 


Sanitary and antisep- 
tle. For botei bed-rooms, apartment houses, 
Jsed any 
where. No plumbing. Address 
4. MATTHEW CASTLE, 
54 Central Square, Lynn, Mass. 


Patented, Dec,, 1901. 














Closed. 





FOR @ MEN OF BRAINS 


IGARS 


“MADE AT KEY WEST.— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco, If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST. 








Columbian Spirit. 


TRADE MARK. 


A Chemically Pure Methyl Alcohol. Price in bbis. 
and 44 bols., $150 per gallon. Columbian Spirit cannot 
be taken internally but for manufacturing purposes is 
the equal of alcobol. {t is a water white spirit testing 
9 per cent. of pleasant odor and free from impurities. 


MANHATTAN SPIRIT CO. 
a Manutacturers, BUFFALO, N.Y. 


WE HELP 









Inventors. 












+ THE 

——7- ASSISTANCE Factory 
Electrical, OFA Equipped 
Mechani- @f COMPETENT ENGINEERING jp “!t® the 
cal and DEPARTMENT ae 
Scientific GIVEN To Tools and 
Appereine INVENTORS Machinery 
PREDERICK PEARCE 

216 William : 


St., New Vork 





Hartford Zzpewriters made with either single 
or double keyboard. Price $65.00. Cataiogue 
on application. 


HARTFORD TYPEWRITER CO., 
472 Capitol Ave.. Hartford, Conn. U, & A. 


NEW ENGLAND WATCHES 


bave a world-wide reputation 
and are made to suit all sorts 
and conditions of people. 
Booklets and Catalogues sent 
on application 


THE NEW ENGLAND WATCH CO, 


7 ‘igiten Lane, 187 Wabash Ave., 
‘ew York Chicago. 


Spreckels Building, San Francisco. 




















Tr would cous you more than ali the shove $4 added together to learn telegraphy the obi way 
Mis CRNEGRASS aches yoo puibiety i do Geum dm « 6 wal an om. 
TRANSMITTER, {ey and Sounder, Complem. As Expert Opersor wuh 

les Circular Free, THE OMNIGRAPH MFG. CO. Deptt 39 Contents. eve Ts 











2d Hand Automobiles 
PARTS AND SUPPLIES 
Send Stamp for Catalogue 
A. L. DYKE, 
St. Louis, Mo. 





Dv«e Towneav. 








An Even 
Hundred 


Dollars 
will buy a 


BB8 


Micro- 


po. most reliable, oqnesstely 5 Lewy No me 
for $100.00. 





leon eve: requirement for Bacteriology, His- 

tology, Patholosy, Biology, Urinary Work, Etc. 

Two eyepleces j and 4 dry and % we 1 Immersion 
ris 


wadonass and Bm ~™ 


Nosepiece. 
niversity of Chicago, Col- 


and scores of other prominent 


and Triple Revolvin; 
=. Harvard, Nem 
of P. and &., 
tories. 


‘CATALOGUE FREE. 
Write for Cash Diseount. 


BAUSCH & LOMB OPTICAL CO. 
New York.  ROCHESTER,N.Y. Chicago. 
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